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List of Concepts
Additionality: Additionality is used in regards to the verification of CDM projects. The 
Kyoto  Protocol  defines  additionality  as  the  reduction of  anthropogenic  GHGs which 
would not have occurred in the absence of the given CDM project.
CER:  Reductions of greenhouse gases achieved by a Clean Development Mechanism 
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(CDM) project, - also referred to as CDM credits. CERs can be sold or counted towards 
industrialized countries' reduction commitments. Reductions must be additional to any 
that would otherwise occur.
Developed country/Annex I Party: The terms are used interchangeably depending on 
the context. In relation to economic development, generally the term ‘developed country’ 
is  used.  The  term  ‘Annex  I  country/nation’ is  used  when  talking  about  the  Kyoto 
Protocol and CDM in particular.
Developing  country/  non-Annex  I  Party: The  terms  are  used  interchangeably 
depending  on  the  context.  In  relation  to  economic  development,  generally  the  term 
‘developing country’ is used, while the term ‘Non-Annex I Party’ is used when talking 
about the Kyoto Protocol and CDM in particular.
Ex Ante: ”Before the Event” In this  context it means that the calculations are made 
before the project initiation
Ex Post: ”After the Event” In this context it means that the calculations are made after 
the project initiation
Induced  traffic:  The  term  is  used  according  to  the  theory  that  an  increase  in 
infrastructure, will lead to an increase in traffic.
Leakage: Leakage is defined as the net change of anthropogenic emissions by sources of 
greenhouse gases which occurs outside the project boundary, and which is measurable 
and attributable to the CDM project activity
Sustainable  Mobility:  Transport  that  is  environmentally  friendly,  economically 
affordable as well as being accessible in order to be socially sustainable. This means that 
it should be accessible and affordable to all, without having an environmental impact 
that is beyond the capabilities of the ecosystem to handle.
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1.0 Problem Area
In the past decade, many initiatives have been taken to mitigate climate change. Research is 
made into alternative and renewable energy sources, national policies adopted on saving 
electricity, and campaigns to recycle waste have been launched. Nevertheless, greenhouse gasses 
(GHG) emissions from the transport sector rose globally by up to 120%  between 1970 and 
2004,1 now constituting approximately 23% of the global energy related carbon dioxide (CO2) 
emissions.2 The vast majority of these emissions take place on the road, and while much 
transport is related to the freight of goods, over 50% stems from passenger transportation.3 
There is a clear link between economy and transport. In public debate, the argument is often 
made  that  any  interventions  in  the  transport  sector  will  have  a  negative  impact.  The 
announcement of a coming congestion charge in Copenhagen immediately led to great criticism 
from the private sector; the argument  consistently put forward being that it will have a negative 
impact on the economy and growth.4 Conversely, there is extensive research indicating that there 
is a strong correlation between economic growth and road traffic increase, especially income 
growth has a strong effect on traffic.5 
With the increasing economic growth experienced in developing countries, per capita incomes 
have increased resulting in a growing middle and upper-middle class. Combined with a constant 
global population growth, the amount of emissions stemming from passenger transport is very 
likely to increase. The growth in private car ownership is already increasing. Between 1970 and 
2006, private car ownership increased exponentially from 200 million to 850 million.6 In China, 
Indonesia, and South Korea alone the transport related CO2 emissions have doubled between 
1990 and 2002.7
1 Sanchez, 2008, pp. 111-112
2 UNEP, 2011b, p. 7
3 UNEP, 2011b, p. 7
4 Dansk Erhverv, 2011
5 SACTRA, 1999, p. 8
6 UNEP, 2011b, p. 7
7 Sanchez, 2008, p. 112
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Nevertheless,  many initiatives  to  change the  transport  sector,  are  focusing on improving it;  
reducing costs and congestion.8 However, improving or extending the road systems may only 
lead  to  more  road  use  in  the  future;  a  phenomenon  known  as  Jevon's  paradox.  Increased 
mobility and transport intensity might correlate to economic growth, but there are clear negative 
consequences. The detrimental effects of increased passenger transport include increased  CO2 
emissions,  but  also  issues  such  as  excessive  medical  expenses,  loss  of  productivity,  and 
thousands of deaths.9 Inevitably, health and social policy are both heavily affected by local and 
global transport policies.
The existing and increasing CO2 emissions from the transport sector need to be addressed both 
locally and globally.  While international agreements like the Kyoto Protocol aim to achieve 
global GHG emissions, there are few comprehensive agreements targeting the transport sector. 
The  Kyoto  Protocol  itself  provides  three  mechanisms  for  countries  to  reduce  their  CO2 
emissions;  Joint  Implementation  (JI)  is  described  in  Article  6,  Emissions  Trading  (ET)  is 
described in  Article  17,  and finally  Clean Development  Mechanism (CDM) is  described in 
Article 12.10 More than simply be a mechanism to reduce  CO2 emissions, the CDM was also 
intended to encourage sustainable development through interactions between economically more 
developed and developing countries. It was envisioned as a truly global solution.
Eight years after its inception, and over five years since it became operational, there are several 
clear problems with the CDM system, and the chorus of criticisms has been great; including the 
criticism that the system does not effectively lead to any CO2 emission reductions. Instead the 
system primarily provides incentive for businesses to invest in sustainable development projects 
in developing  countries. One prominent issue, is that while the system boasts  1155 emission 
reduction projects generating carbon credits globally,11 only 0.6% of them are in the transport 
sector. Instead, the vast majority of the projects, 64%, are based in the renewable energy sector. 
Over 80% of the CDM projects are located in Asia and the Pacific, and an additional 14% in 
8 SACTRA, 1999, p. 6
9 CAI, 2008, p. 6
10 Bashmakov et al., 2001, p. 405
11 Number of CDM projects per status and location. CDM Pipeline worksheet Sept 1st 2011, there are a total of 
6724 projects.
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Latin  America.  The  location  of  the  CO2 reduction  may  not  be  important  for  the  global 
atmosphere, but there is a serious inequality in the distribution of projects. This is important 
because a large part of the CDM goal is to ensure sustainable development, and the transfer of 
knowledge from an economically more developed country to a developing country. 
The  most  important  factor  however  concerns  the  unequal  distribution  in  types  of  project. 
Companies  building  wind  turbines  in  China,  are  facing  a  far  more  secure  return  on  their 
investments.  This  is  because  the  payment  of  certified  emission  reduction (CER)  points  is 
contingent on a verifiable CO2 reduction. Such a reduction is significantly easier to prove on a 
non mobile source of  CO2 reduction; a set of wind turbines has replaced a coal factory, the 
calculation is straight forward, and the initial financial investment almost guaranteed to bear 
fruit. Investing in the transport sector on the other hand is significantly more complicated, as it  
might include the calculation of transport mode shifts, the complicated calculation of emissions 
from various vehicles at  varying stages of traffic,  etc.  Conducting such a project  inevitably 
means actually replacing an existing urban transport system, contrary to the many wind turbine 
projects which are built 'pre-emptively'. This is a very costly investment, with a low rate of 
return. 
There  is  an  obvious  discrepancy.  For  the  companies  interested  in  generating  the  maximum 
profit, it is advisable to invest in wind turbines, rather than a transport mode shifting project. 
However, in the interest of creating truly sustainable development, it is important to encourage 
and pursue transport intervention projects. Given the numbers stated above, there is a potentially 
disastrous environmental situation pending if there are no interventions in the transport sector, 
which currently constitutes 23 % of the global energy related CO2 emissions; a number that is 
likely  to  grow.  Nevertheless  it  seems  that  the  CDM system is  not  succeeding  to  establish 
projects  within the transport  sector.  The question then becomes whether or not the CDM is 
meant only as a CO2 reduction mechanism, and if not, how the sustainability aspect fits into this 
type of mechanism. 
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1.1 Problem Formulation
Why is the CDM system not optimised for sustainable mobility?
1.2 Research Questions
1. Why is the transport sector under-represented in the CDM?
2. What are the complications in calculating CO2 baseline for transport?
3. What  existing  measures,  not  included  in  CDM  ,  could  lead  to  sustainable 
mobility?
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2.0 Methods 
2.1 Scope and Limitations
This section of the project is used to clarify which areas are being dealt with, and why. This is  
done to explain why some approaches have been prioritized, and why some are not. The project 
focuses on the transportation aspect of the CDM. This is because, even though there is a large 
amount of GHG emissions from the transportation sector, it  is a neglected part of the CDM 
projects currently being conducted. One of the things that will be focused on in the project is 
why this is the case, and whether or not it is possible to change this.
The  report  is  focussed  on  land-based  passenger  transportation,  and  thus  exclude  measures 
targeting  freight  transportation.  Also  out  of  scope  are  measures  targeting  air  and  maritime 
transportation, which due to their international nature present a different set of challenges.  
2.2 Analytical framework
The purpose of this project report is to investigate why the transportation aspect of the CDM is 
not, or can not, be properly utilized, and why this is the case. To examine this it is necessary to  
gather knowledge about current CDM projects; how they are being done, what the requirements 
are, and what the pitfalls are, among others. Much of this information can be gathered through 
official CDM process documents, and information available through this source will be used to 
the extent  that  it  is  relevant;  this  is  done as  it  is  beneficial  to  gather  information  from the 
primary source, rather than through second hand reiteration. To make sure that the project keeps 
its validity it will be combined with transport theory, as well as expert opinions on the area of 
CDM transport projects.
To compensate for the lack of primary information in some aspects of the projects interviews 
will be conducted to limit some of these information shortages. Different interviews will be used 
to uncover different angles of the projects, and help create a broader approach to the subject, so 
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that  what  is  in  the  project  is  not  just  the  reiteration  of  one  interviewees  opinion.  As  such 
interviews were conducted with Jørgen Fenhann, to explain the approach that UNEP have taken 
to the CDM system, as well as Jürg Grütter, who can provide inside into how creating CDM 
projects are conducted and the system works from a consultancy perspective. Doing interviews 
is a delicate process, and it is important that the interviewer is aware of the pitfalls that are  
associated  with  the  interview  process.  As  such  it  is  necessary  to  have  a  large  degree  of 
knowledge on the subject before interviews are conducted in order to assure that the maximum 
amount of information can be extracted.
After the knowledge on the CDM process and transport system has been built up, the next step 
is  to  create  a  solution  on  what  can  be  done  to  fix  or  alleviate  this  problem.  To  do  this  
information on theory of transport will be used to see what can actually be done on the area, and 
to what extent there is precedence from other international agreements in these system reforms. 
This is done to be aware of how a realistic solution to the problem may be formed. It might not  
be possible to create a solution through these principles, however the possibilities should be 
explored.                            
When the scope of the problem has been analysed and a solution model has been investigated 
through the combination of theory, CDM and transport system, the project report will then try to 
weigh in on what an effective solution might look like. Since solutions on this scale are very 
different in nature, there will of course be a limited amount of previous cases that this can be 
compared to. 
2.3 Research design
In order to help manage the composition of the project a research design will be applied. By 
doing this the processing of the gathered information will be more transparent. Since the project 
deals  with  different  sources  of  information,  such  as  interviews,  articles,  and  official  CDM 
material  the research design will help clarify how these are best  used.   Below is a research 
matrix,  which  aims to  clarify  to  the  reader  on  how and why each of  the  projects  research 
- 6 -
questions are being dealt with. This is done to make it more transparent for the reader on the 
process of the project creation, as well as making it easier for the people writing the project to 
manage the direction of the process.
Research 
question
Data 
collection Reasoning Contact
Considerations/ 
Reservations
Discussion 
aspects
Why is the 
Transport 
sector under-
represented in 
the CDM?
Interviews, 
Empirical 
data
Understanding 
why the transport 
sector is under-
represented in 
the CDM will 
help determine 
where the flaws 
in the systems 
are located.
Jürg Grütter 
(Grütter 
consulting)
Jørgen Fenhann 
(UNEP Risø)
Jürg Grütter works 
with the CDM as 
part of his 
business model. 
 Jørgen Fenhann 
works within the 
CDM system. 
Since the CDM 
is under-
represented 
within the CDM 
how does this 
effect how CDM 
transport should 
be approached?
What are the 
complications 
in calculating 
the CO2 
baseline for 
transport?
Interviews, 
Empirical 
data, CDM 
guidebook
Transport is 
notoriously hard 
to calculate 
accurately. By 
pinpointing the 
specific areas it 
can be 
determined 
where the CDM 
is lacking in this 
regard.
Jürg Grütter 
(Grütter 
consulting)
Jørgen Fenhann
(UNEP Risø)
Jesper 
Nordskilde & 
Jørgen 
Hjordsdal
(COWI)
There could be a 
reason for Jürg 
Grütter in 
promoting the 
simpler approach, 
since he is directly 
involved in the 
CDM project 
creation.
What are the 
implications for 
CDM transport 
projects because 
of the way CO2 
calculations are 
being 
conducted?
What existing 
measures, not 
included in 
the CDM, 
could lead to 
sustainable 
mobility?
Interviews, 
Theory 
analysis, 
Empirical 
data
By 
understanding 
how transport 
systems work 
from a 
theoretical 
standpoint, the 
faults in the 
CDM might be 
able to be 
clarified through 
this approach.
David 
Bannister
(Sustainable 
Mobility 
theory)
(Non-
interview)
Jürg Grütter 
(Grütter 
consulting)
Jørgen Fenhann
(UNEP Risø)
While David 
Bannister is not an 
interview subject, 
he is listed under 
contacts as he is 
used as the 
baseline for the 
projects 
theoretical 
approach.
As is stated in 
the problem 
formulation a 
central focus 
point is that the 
CDM does not 
match with 
sustainable 
mobility. As 
such it is 
important to 
research how 
and if this can 
be changed.
Table 1: Research matrix 
This matrix is used as a tool to help manage the projects research questions, as well as how these 
help answering the projects problem formulation
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2.4 Data collection
The goal of the data collection in the project is to gather a wide array of information sources as 
to strengthens the projects validity. This is done by supporting our primary information source 
from the CDM with secondary empirical data, interviews, and theory on the subject, among 
others. This is done to create a realistic frame on the scope of the project, and as such not just a  
one-sided approach to the problem. The hope is that this will pinpoint the faults in the system in 
order to formulate an optimal solution to the problem. 
2.5 Interviews 
The  project  will  utilize  the  interviews  with  two  different  approaches.  Interviews  will  be 
conducted either as inspirational interviews, to help inspire the writers on what direction to take,  
where to look for given information, and the likes. The second approach is more traditional, 
where interviews are conducted as a means of gathering empirical data to help strengthen the 
project report. 
The project will not have an in depth approach to interview processes, however some of the 
thoughts that have been made on the area, are thoughts such as the interviewers role in the 
process. By having an in depth knowledge of the subject area it allows the interviews to be 
conducted by an exploratory manor. This is done to get interviews that go more in depth than 
they  would  have  been  able  to  otherwise.  This  correlates  with  the  projects  aim  of  having 
interviews as a stand-alone source,  and as such it  is  an expectation that  the interviews will 
provide information that would have been hard to gather through regular documents. 
2.5.1 Interviewees
Jørgen Fenhann – Senior Scientist at UNEP Risø
Jørgen  Fenhann  was  included  in  the  project  as  an  interviewee,  because  of  his  in  depth 
knowledge about the processes within the UN climate programmes. As such he helps them run a 
database that tracks all the CDM and JI projects.
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There were two separate interviews conducted with Jørgen Fenhann; one in an inspirational 
manner, and one traditional interview, where the object was to gather information that was hard 
to find within the CDM and UNEP system.
The first interview revolved around the current state of affairs within the CDM system, where as  
the second interview had a focus more towards the future, and what the CDM's role could be 
here.
Jesper Nordskilde & Jørgen Hjordsdal – Traffic planning consultants at COWI Consulting
Jesper Nordskilde and Jørgen Hjordsdal were included in the project as they were a part of 
creating the CO2 calculator for the Danish ministry of traffic. Specifically they were chosen to 
help gain understanding on how CO2 calculations work in relation to transportation.
The interview at COWI was used mostly for inspirational purposes; this was done in order to 
understand the complexities of CO2 calculations, and how they can be dealt with.
Jürg Grütter – Leader of Grütter Consulting
Jürg Grütter was included in the project as he is involved with the only CDM project generating 
CER's in the transport sector. He has been consulting internationally on transport projects for 
many years, and has experience from many countries. He has specific knowledge as to how his 
CDM projects were approved, and an inside knowledge about how they work. Therefore he will  
also have input on how the system could be optimised.
Since  around  80%  of  the  transport  projects  within  the  CDM  have  been  done  by  Grütter 
Consulting, as well as many of the methodologies, he was of specific interest to this project. 
Effectively,  by  having  such  a  large  involvement  in  the  CDM  transport  sector,  information 
gathered from him can be applied as the general approach taken by project initiators.
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2.6 Target group
The project has two main target groups; legislatures and academics. Since the goal is to change 
the way the current CDM is included in the transport sector, these two groups are the natural  
target audiences as they would be involved in such a process. 
Legislatures will have an interest in this project, as any official change in the transport system 
will have to come from here.  As such it  is important that they are included not only in the 
solution, but also the thought process behind this. Their role in this can span from a change to 
the current CDM system to an entire reform of the transportation sector.
Academics have a less official part to play in the process, however their input is needed to locate 
any possible pitfalls, and also to provide additional inspiration for further work in regards to 
these problem statements. Furthermore, as some concepts and solutions are only explored from a 
general  thought,  there  will  be  a  need for  academics  to  create  a  practical  approach towards 
solving the system as well.
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3.0 Transportation theoretical framework
This section addresses some of the essential  theories behind transportation,  it  is intended to 
provide a theoretical framework for understanding and analysing the problems regarding the 
CDM.
3.1 Background
Often  transportation  is  reduced  to  its  most  visible,  instrumental  and  reductionist  form:  the 
technologies and the various modes of transportation. When putting transportation in its context, 
the literature then talks of mobility (or mobilities). John Urry in his book 'Mobilities' presents it 
succinctly:
“The study of  transport  mostly concentrates upon the changing nature of  transport  
systems and has deployed something of a technological determinism. It little examines  
the complex social processes that underlie and orchestrates the uses of such transports.  
There is we might say too much transport in the study of travel and not enough society  
and certainly not enough thinking through their complex intersecting processes”.12
Co-presence,  or face-to-face meeting,  could be considered a more fundamental human need 
which leads to the need to travel, to be mobile, the need for mobility, “the fundamental mode of  
human  intercourse  and  socialization”.13 This  raises  the  question:  why  do  we  travel? 
Understanding the purposes of travel matters, and they are numerous; for business, for school, 
for meeting family or friends, for adventure, or even for no reason, for the simple pleasures of  
sociability.  Mobility is thus particularly complex and systemic in nature. Urry suggests that 
mobility “should be seen as similar to money,  as another medium of exchange that is self-
organising and irreducible to individual patterns or preferences”.14 
Complex  systems  develop  over  time,  and  today's  mobility  patterns  are  the  results  of  such 
12 Urry, 2007, p. 19
13 Urry, 2007, p. 24
14 Urry, 2007, p. 25
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complex development that led to the current 'lock-in' to the steel-and-petroleum car paradigm, 
what Urry calls a “path dependence”.15 But such path dependence can change, complex systems 
can reach 'tipping points' which can induce change. This section will look in more detail at the 
elements of a solution that could bring such a tipping point  and eventually  a  new mobility 
paradigm, before reaching an age of possible 'immobility' due to the double crisis of climate 
change and impending global oil crunch.
In a “new century where mobility issues would seem to be evidently centre-stage”,16 it becomes 
essential to address mobility as a complex system to provide a holistic and systematic approach 
to transportation.  By recognizing the difficulties of establishing clear causes and effects, and by 
exploring the stakeholder stories driving the current paradigms, it becomes possible to assess the 
impacts of hidden side-effects (also called rebound, or 'boomerang' effects), and simply avoid 
falling into the instrumentalist and reductionist 'trap'. 
3.2 Towards a sustainable transport sector
This section of the project presents a framework for dealing with problems regarding transport. 
The way of  thinking  about  transport  today does  not  cohere  well  with  ideas  on  sustainable 
mobility.  This section is not intended to unravel all of the thoughts and complexities of the 
problems regarding transportation, but rather to illustrate how specific areas would need to be 
changed in order to make an effective shift within the transportation sector in order to make it 
more sustainable. 
The conventional way of thinking about transport is still very much a demand driven area. This 
meaning business thinking in regards to cost-benefit models determining the value lost due to 
congestion and the likes. This is also how transportation is generally being thought about; from a 
business perspective. The idea here is to change this into an approach where economic cost-
benefit is less important than the environmental and societal issues. This does not mean that one 
should  ban  vehicles,  but  rather  create  a  city  where  people  would  want  to  use  public 
15 Urry, 2007, p. 31
16 Urry, 2007, p. 18
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transportation instead of private vehicles.17
In order to define what needs to be changed to complete this process, there must first be a vision 
of how the transportation sector could look. The desirable goal in this regard is, firstly, to make a 
shift in the way transport is perceived. Transport has traditionally been considered a derived 
demand that people used to get from A to B, implying that the value lies in the destination, not 
the journey. Sustainable mobility runs on the principle, in this case, on giving an added value to 
the journey itself when using public transportation.18 
3.2.1 Changing the existing paradigm
Changing this paradigm requires a revision of the conventional ways of thinking about transport. 
In this section three specific areas have been identified as essential in creating a sustainable 
transport sector. 
• Changing  the  image  of  transport;  from  demand  derived  transportation  to  visionary 
planning
• Changing  the  societal  approach;  from top-down controlled  approach  to  an  inclusive 
approach that involves all major stakeholders
• Changing the practical approach; from a project based approach to a sectoral approach
These changes are necessary to break out of the current transportation problems where transport 
policy is mainly conducted by conventional market driven approaches (such as cost-benefit). By 
changing these approaches towards ones determined by local stakeholders it will make for a 
more effective public transportation system. These three key areas are elaborated on below.
The  idea  of  the  demand-oriented  approach  can  be  traced  back  to  the  connection  between 
economic growth and a rise in transport. From a business point of view congestion has been 
seen as lost money. In the sense that people could be working instead of queuing in traffic. In 
17 Banister, 2007, p. 74
18 Banister, 2007, p. 74
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order to make the city more sustainable there needs to be a change of paradigm on this way of 
thinking.19 Historically, this market approach to transport thinking has resulted in an increasing 
demand for more and more vehicle space, coming at the expense of people that ride trains and 
buses, as well as pedestrians and bicyclists. 
However, these measures have to be realistic, and if a modality shift is to be encouraged it is 
necessary to use both ”push” and ”pull” effects. This is to be understood in the sense that a 
strategy can aim to push people towards using public transportation,  but in order to do this 
proper infrastructure has to be available for people to use.20 In effect, this process could be self-
financing if the means gained from private vehicle pricing measures are used towards improving 
this infrastructure. 
In  addition to  changing the  paradigm of  how planners  think  about  transportation,  it  is  also 
necessary to change the way that society is incorporated in the entire transport sector. This can 
be done by having a more inclusive process, that not only includes planners, but also thoughts 
and ideas from academics, businesses, local population as well as any other major stakeholder in 
the area.21 This way, the planning of the urban transportation grid reflects and incorporates a 
greater variety of thoughts and suggestions. It is essential to include the local population in the 
process in order to get  their support and thus a deeper understanding of  why a shift in paradigm 
is necessary.
While there are many other things that can be done to promote sustainable transport, the final 
area that is being raised as a key issue in creating sustainable mobility is the practical dimension 
of working with transportation. In other words, to change the scale in which one deals with 
sustainable transport. The conventional paradigm traditionally uses a large scaled approach to 
urban transport, whereas the newer theories of sustainable mobility transport focus on the local 
scale. It is important to remember that transportation is an interconnected sector. Conducting a 
single  project  will  therefore  not  change anything in  the  grand scheme if  other  parts  of  the 
19 Banister, 2007, p. 73
20 Banister, 2007, p. 78
21 Banister, 2007, p. 74
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transportation sector are not able to adapt to these changes. 
3.2.2 Interconnections
An example of this could be the Bus Rapid Transit (BRT) project. If the auxiliary services can 
not support the new capacity, or if the auxiliary service was the problem to begin with, then the 
BRT project will not have the desired effect. Therefore, transport strategies such as changes in 
land-use,  modal  shifts,  technological  innovations,  and  a  reduction  of  need  and  use  of 
transportation, are all things that need to be considered when conducting a project.22 
In addition, many of the problems within the transport sector are the result of external impacts, 
or can even be the result of policy approaches taken by local government. An example of this is  
evident in many non-Annex I countries, where petrol subsidies are common. This exemplifies 
the need for a sector wide approach that not only adapts thoughts and approaches in regards to 
infrastructure projects, but also adopts policies to support the intended change. 
Banister highlights the differences between conventional planning and the newer “sustainable  
mobility transport planning”:23
22 Banister, 2007, p. 75
23 Banister, 2007, p. 75
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 These issues are, as transport itself, all interconnected. It is not possible to make sustainable 
transport projects if the overall approach is not streamlined; such as a correlation between policy 
approach and the projects conducted. Simultaneously local stakeholders must be included in this 
process  to  validate  the  changes  that  are  necessary  in  order  to  gain  their  support  and 
understanding of why certain changes are necessary. The idea in this approach is not to deny 
people the right to use  a personal vehicle, but rather to create a system where this is not as 
desired as using public transit. By streamlining the policy approach with the projects conducted, 
financing  resources  can  become  available  through  pricing  mechanisms  on  the  less  desired 
aspects of the transportation sector. If these things are carried out, then it will be possible to 
change a system from a demand-oriented approach where people use public transportation as a 
tool, to actually creating a system where public transit might be considered a desirable mean of 
transportation.24
24 Banister, 2007, p. 74
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Figure 1: Contrasting approaches to transport planning 
3.2.3 Travel-time savings vs. Time-budget theory
The key mindset shift is from mobility to accessibility; from travel-time savings to time-budget 
theory; focusing on 'making people happy, not cars'. Concerning time-budget theory, the World 
Bank states: 
“People continue to invest roughly the same amount of time to move about a city, on  
average an hour per day. This daily time budget has held remarkably constant over  
time, from ancient Rome to the walking cities of 15th century Europe to the street car  
suburbs of the early 20th century and freeway-laced cities of today. Time budgets are  
seemingly an anthropological  constant,  as if  people  are  genetically  pre-disposed to  
spend  a  fixed  amount  of  time  during  their  lives  moving  about  cities  and  their  
surroundings”25 
Conventional transport planning based on travel-time savings is responsible for expanding the 
boundaries  of  cities  farther  as  travel  speeds  have increased:  “If  a  new road speeds up this  
movement,  people  simply  move  more  often  or  farther”.  The  goal  of  sustainable  mobility 
transport planning is to reverse this trend on the assumption that “the city is the most sustainable  
urban form and it has to provide the location where most (70–80%) of the world’s population  
will live”.26
One  important  concept  related  to  sustainable  transport  planning  is  'induced  traffic':  the 
unequivocal but counter-intuitive empirical evidence that road construction can reduce traffic 
temporarily but generally results in more traffic congestion. Similar to Jevons' paradox, this is 
related to the economic theory of supply and demand of 'induced demand': the phenomenon that 
after supply increases, more of a good is consumed. 
In short, reducing road congestion increases speeds which attracts more users which increases 
congestion,27 which may also cause a disinvestment from public transportation and modal shift 
into private cars.
25 World Bank, 2011b, p. 3
26 Banister, 2007, p. 73
27 COWI Interview, also accounted for in CDM methodologies UNFCCC, 2011a, p. 18, and UNFCCC, 2011b , p. 
16 
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3.3 Involving Stakeholders
Going beyond the more practical informational and awareness raising solutions covered in the 
next section, one important aspect that most actors agree on is the need to involve stakeholders 
and communities. Transport projects, due to their complex nature and far-ranging impacts, may 
raise a lot of resistance if concerns are not appropriately considered and addressed early in the 
project.  Gaining public  legitimacy and acceptability  can  be  considered  a  basic  principle  of 
sustainable mobility development.28 The key, according to Banister, then resides in the creation 
of an active process which is participatory and inclusive.29
More evidence today is showing that people may not be happy about car dependence and the 
resulting  congestion,  loss  of  time,  health  and security  hazards.  Generally,  people  today are 
expecting change and action from political actors,30 but when it comes to supporting specific 
projects, they usually face a phenomenon sometimes referred to as the NIMBY (‘Not In My 
Back Yard’) syndrome.31
Resistance is well illustrated in the second phase of the Bogotá BRT expansion project, where 
the project documents clearly state:
“This resistance has grown relative to phase I as formerly only a limited part of the city  
was affected while phases II to V encompass a large part of the city. Bus owners thus  
fear to loose income and especially the informal transport sector has resistance to  
change to a formal transport system for a variety of reasons”32    
The document continues and concludes that only engaging with all stakeholders, involving them 
in  decision-making  and  implementation,  incorporating  stakeholder  feedback  and  suggested 
improvements, and resolving key issues can help reduce this barrier.33 In the Bogotá example, 
28 Buhrmann, 2011, p. 8̈
29 Banister, 2007, p. 76
30 Banister, 2007, p. 76
31 UNEP, 2011b, p. 78
32 UNFCCC, 2006, p. 17
33 UNFCCC, 2006, p. 24 and Banister, 2007, p. 76
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this can mean to offer alternative employment opportunities and training  (in fact this argument 
is  also used as  a  justification for  using the CDM and gaining CER credits  to finance such 
initiatives).34 As the IPCC stated in one of its early report: 
“Transport has many stakeholders, including private and commercial transport users,  
manufacturers of vehicles, suppliers of fuels, builders of roads, planners and transport  
service providers. Measures to reduce transport GHG emissions often challenge the  
interests of one or another of these stakeholders. Mitigation strategies in this sector  
run the risk of failure unless they take account of stakeholder concerns and offer better  
means of meeting the needs that transport addresses.”35
Banister  thus  rightly  calls  for  new forums for  discussion  and the  involvement  of  all  major 
stakeholders,  and  proposes  the  following  elements  as  part  of  any  project  trying  to  gain 
acceptance from the public:36
• Information campaigns and selling the benefits: awareness and education campaigns are 
a good starting point, as well as widely publicising the benefits, “even if there are costs,  
inconvenience and sacrifice”
• Active and inclusive involvement, “designed to gain support and understanding, so that  
stakeholders can buy into the proposals”
• Packages  of  measures  and consistent  policy:  infrastructure  projects  can  benefit  from 
regulatory and other economic measures that create synergy supporting the project e.g. 
restricting car use while publicising the new alternatives
• Implement projects and adopt controversial policies in stage: demonstration effects can 
go a long way in showing the example and gaining support, e.g. the London congestion 
charge  or  the  Bogotá  BRT helped  publicise  the  positive  outcomes  and  measurable 
improvements in the quality of life of such projects, which allowed for wider expansion 
34 UNFCCC, 2006, p. 24
35 IPCC, 1996, p. 21
36 Banister, 2007, p. 78
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(in London and Bogotá, but also elsewhere)
In  conclusion,  the  key for  success  is  essentially  to  build  up  trust  and  respect  between  the 
different  stakeholders  and actors.  Acceptance  is  only  possible  if  the  project  as  well  as  the 
process is perceived as efficient and fair to individual users, stakeholders, as well as society as a 
whole.37 
37 Banister, 2007, p. 76
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4.0 Setting the Scene for Intervention
Despite the lack of progress on sustainable mobility (aka green transport) in the last decades, the 
potential  has  not  been left  unrecognised.  As costs  to  society  due  to  unsustainable  transport 
patterns are seen to be increasing, it is becoming imperative to internalize the environmental and 
social costs of the current paradigm. Recognizing this, a number of global and local actors have 
attempted to pave the way in the last years, and are proposing a wide range of strategies and 
measures to address the sustainable mobility challenge.  
This section highlights the main proponents and initiatives, summarizes the various proposals in 
terms of measures and solutions, and attempts to extract their commonalities in order to clarify 
both the proposed strategies and the gaps from current mechanisms like the CDM.
4.1 Actors and Challenges
The main actors are grouped under the 
following  five  banners:  1) 
organizations  working  under  the 
United Nations umbrella 2) initiatives 
by  the  European  Union  3)  global 
organizations  working  together 
specifically  within  the  transport  area 
4)  other  global  organizations 
representing  specific  interest  groups 
with a stake in transportation 5) other 
national  or  geographically-bound 
organizations  trying  to  address 
transport on a more local scale.
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Figure 2: Transport Fact Sheet
Transport Fact Sheet
While they are numerous actors involved, most refer 
to the same UN factual data when introducing the 
sustainable transport challenge (UNEP, IPCC):
 • Transportation consumes more than half of global 
liquid fossil fuels; emits nearly a quarter of the 
world’s energy-related CO2; generates more than 80 
per cent of the air pollution in cities in developing 
countries; and results in more than 1.27 million fatal 
traffic accidents per year
 • Land transport accounts for roughly 73 per cent of 
the sector’s total CO2 emissions, followed by aviation 
(11 per cent) and shipping (9 per cent)
 • Passenger transport accounts for 27 per cent of all 
transport energy use (and therefore emissions)
 • Transport is the sector with the highest increase of 
greenhouse gas emissions in recent decades, rising by 
24% between 1990 and 2003
 • The global vehicle fleet is set to increase from 
around 800 million to between 2 and 3 billion by 2050
 • Costs to society, which can add up to more than 10 
per cent of a country’s GDP, are likely to grow
4.1.1 United Nations Organizations
The Intergovernmental Panel on Climate Change (IPCC) first proposed a range of technologies, 
policies and measures for mitigating climate change related to the transport sector in their 1996 
report.  Their  main conclusion from both LOW and HIGH scenarios for 2050 shows carbon 
emissions  from  the  transport  sector  are  expected  to  continue  growing  exponentially  in  a 
business-as-usual scenario, despite expectations of continued energy efficiency improvements. 
While  Annex I countries (developed countries as per the Kyoto protocol) accounted for about 
three-quarters of global transport sector CO2 emissions in 1990, growth is expected to come 
largely  from  developing  countries,  notably  Asia  and  central  and  east-European  countries. 
Importantly, the IPCC points at rapidly increasing car ownership in such countries as the largest 
contributor to this unabated growth. This already shows us that policies targeting oil prices, air  
pollution or traffic congestion in cities are most likely to make an impact.38
Drawing from this, the United Nations Environment Programme (UNEP) also highlights that 
business-as-usual will more than triple vehicles to 2 or 3 billion by 2050, which will come with 
high  costs  to  society39 in  the  form  of  air  pollution,  fatal  traffic  accidents,  chronic  traffic 
congestion in urban areas etc.  Furthermore, a transport system based on motor vehicles prevents 
access to jobs, markets, and essential facilities, particularly for the poorest in society. The UNEP 
proposes a three-pronged investment strategy to transform the sector: “promote access instead 
of mobility; shift to less harmful modes of transportation; and improve vehicles towards lower  
carbon intensity and pollution”40 (later referred to this as the avoid-shift-improve strategy). The 
UNEP report shows it is possible to reduce transport GHG emissions by 70 percent without 
major additional investment, possibly reducing the use of oil-based fuel by up to one-third by 
2050, by reallocating just 0.16 (to 0.34) percent of global GDP in support of public transport 
infrastructure and other efficiency improvements.41 According to the UNEP, this would bring 
exceptional economic returns, but wide-ranging measures are necessary to enable sustainable 
transportation.  Notably,  the  UNEP  is  critical  about  the  traditional  approach  to  tackling 
congestion  -  providing  more  road  capacity  –  as  extra  capacity  increases  demand,  fuel 
38 IPCC, 1996, pp. 21-22
39 UNEP, 2011a, p. 378
40 UNEP, 2011a, p. 378
41 UNEP, 2011a, p. 404
- 22 -
consumption and the level of pollution. 
The UNEP Risø Centre on Energy, Climate and Sustainable Development proposes the most 
detailed list  of such measures  for each of the avoid-shift-improve strategies,  for e.g.  denser 
localities  with  mixed  land  use  (avoid),  encouraging  mass  transit  and  discouraging  private 
vehicle  use  (shift),  and  adopting  cleaner  fuels  and  technologies  (improve).  The  report 
systematically highlights the economic, social  and environmental benefits of each mitigation 
technology for e.g. increased affordability and accessibility of transport services, reduced air and 
noise pollution etc. (see below Table of Benefits for a summary).
4.1.2 European Union Initiatives
The European Commission (EC) produced a series of white papers in early 2011, recognizing 
that the transport  system has not fundamentally changed for the last  40 years,  that it  is  not 
sustainable, that is still set to depend on oil products for 90% of its energy needs by 2020 in a  
BAU scenario,42 that infrastructure, manufacturing and consumer behaviours enforce the lock-in 
to the oil- and car- dependence, and that more radical systemic innovations – a “transition”43 - 
are needed to move away from today's paradigm. The EC is also more pragmatically concerned 
about sustaining the enabling effect of transport for its 500m citizens, its economic growth, and 
wealth and job creation. While recognizing that “infrastructure shapes mobility”,44 the EC is 
particularly concerned about indirect congestion costs as well as new infrastructure funding with 
limited public resources. 
Through its Sustainable Urban Mobility Plans (SUMP), the EC lays out a detailed process for 
tackling  the  transportation  sector  in  a  participatory  and integrated  way back-casting  from a 
vision of  sustainable mobility.45 This vision is primarily concerned with accessibility, safety and 
security,  air  and  noise  pollution,  energy  consumption,  efficiency  (for  goods  transport),  and 
attractiveness and quality of urban life – summed up as “Planning for People” with the higher 
goal of improving mobility and quality of life for its citizens.46 In their transport roadmap white 
42 EC, 2011, pp. 4-5
43 Nykvist, 2007, p. 7
44 EC, 2011, p. 5
45 See Appendix II
46 Buhrmann, 2011, p. 6̈
- 23 -
paper, the EU ambitiously sets the goals to reduce by 60%47 GHG emissions by 2050 compared 
to 1990 levels, which include the complete phase-out of conventionally-fuelled cars in cities, a 
commitment to rail for the majority of goods and medium-distance passenger transport, and an 
elimination of distortions and harmful subsidies.48 Similar to other actors, the EC concludes by 
examples on the necessity to develop alternatives to the private car.49      
4.1.3 Global Non-Governmental Organizations
Bridging the Gap Initiative (“Pathways for transport in the post 2012 process”) includes the 
German  Society  for  International  Cooperation  (GIZ/GTZ),  the  Sustainable  Urban  Transport 
Project  (SUTP),  the  Institute  for  Transportation  and  Development  Policy  (ITDP),  the 
International  Association  of  Public  Transport  (UITP).  Together  with  some  private  sector 
contributors, they produce a series of sustainable transport source books for policy makers in 
developing cities which include detailed studies of specific measures such as the implementation 
of Bus Rapid Transit (BRT). 
Overall the range of policies and measures proposed is similar to the UNEP, but they go further 
by building on actual demonstrative projects with progressive municipalities to communicate 
successful  options,  including  for  e.g.  more  nitty-gritty  details  such  as  the  importance  of 
cleanliness and climate control to provide a superior BRT service.50 Similarly to the UNEP and 
the EC, they stress the importance of 'upstream' policy making and land-use planning which will 
define a city's future (Avoid strategy), then propose transit, walking and cycling options (Shift 
strategy), new vehicles and fuels options (Improve strategy), and finally present related health 
and environmental benefits.
All the measures and benefits proposed in the below section were extracted from the numerous 
reports produced by the first three group of actors just covered (UN, EU and other global non-
governmental organizations). Together they form a solid basis for action. 
47 Compared to 80% reduction for industry, and 90% reduction for residential and power generation.
48 EC, 2011, p. 9
49 Buhrmann, 2011, p. 59̈
50 Wright, 2005a, p. 4
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4.1.4 Other organizations
Worthy  of  mention  is  the  World  Bank  and  the  World  Business  Council  for  Sustainable 
Development (WBCSD). The World Bank's transport investments account for 15-20% of World 
Bank’s lending, but are dominated by road transport projects by 71% (mostly road rehabilitation, 
upgrading and new construction).51 Hence the renewed objective of the World Bank is to move 
away from accommodating motorization and into fostering non-motorized and public transport 
modes, “thus increasing the long-term sustainability of urban transport systems”,52 The World 
Bank goes further by specifically pinpointing Jevons' effect: travel time savings as a success 
criteria for mobility only brings more and longer trips to larger numbers of destinations. They 
propose  to  replace  travel  time  saving  metrics  by  more  social  metrics  tied  to  accessibility, 
sustainability, liveability, safety and affordability.
Interestingly, the (slightly ageing) WBCSD Mobility 2030 report (incidentally signed by major 
oil and car industry actors), does not mention public transportation even once, while stating that 
congestion cannot be eliminated and that there is no quick fix to GHG emissions. The WBCSD 
asks governments to  “increase infrastructure capacity; eliminate infrastructure choke points;  
provide basic road access; encourage the development and production of inexpensive vehicles;  
and make greater use of improved road surface materials”.53 Their vision, in opposition to other 
actors, remains grounded in the private vehicle paradigm, and they urge governments to fund the 
necessary infrastructure and research for more advanced private vehicle and road technologies 
(thus focusing only on the Improve strategy, but largely ignoring the Avoid and Shift strategies). 
In conclusion, most actors agree on the large and growing impact of the transport sector in a 
business-as-usual scenario, on the urgency to take action at a system level focussing on denser 
cities and mixed land use planning to pave the way for a more sustainable transport future, on 
the importance of taking such action in developing countries and more specifically in Asian 
cities,  and  generally  to  move  away  from the  dependence  on  the  oil  and  car  paradigm for 
fulfilling the  necessary transport required to sustain economic growth at all levels of society. 
Some actors like the UNEP and the World Bank take a step back and suggest that prices for 
51 World Bank, 2011a, p. xiii
52 World Bank, 2011a, p. xi
53 WBCSD, 2004, p. 8
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transport  services  need  to  include  externalities  (i.e.  costs  on  society  through  congestion, 
accidents, infrastructure, air pollution, noise and climate change), so that users will take into 
account these costs.54 Finally most actors are concerned with deteriorating mobility for low-
income communities thus widening the mobility divide between rich and poor which the car 
paradigm only exacerbates.
4.2 Strategies
Similar to the three R's of Reduce, Reuse and Recycle, the transport sector can be addressed by 
the following three strategies and its corresponding measurable emission reduction type: Avoid, 
Shift, and Improve.55
UNEP Description Banister Grutter̈
Avoid – 
Reducing 
Overall Travel 
Promote access instead of mobility: reduce 
mobility demand through denser localities and 
changes to lifestyle (e.g. increased use of 
Information and Communication Technologies), 
integration of land use and transportation 
planning, and localized production and 
consumption
Substitution 
and Distance 
Reduction 
Reduction 
of distances 
or number 
of trips
Shift – 
Increasing Use 
of Low Carbon 
Modes
Shift to less harmful modes of transportation such 
as mass transit and non-motorized transport 
(NMT), usage of larger units, and improved 
occupancy rates
Modal Shift
Reduction 
of emissions 
per unit 
transported
Improve – 
Making 
Current 
Modes Low 
Carbon
Improve vehicles and fuels towards lower carbon 
intensity and pollution, new technology or 
improved fleet management, and infrastructure 
improvements
Efficiency 
Increase
Reduction 
of emissions 
per 
kilometre
Table 2: Transport Strategies
The  methodological  complexity  of  projects  in  the  'Avoid'  strategy  is  considered  very  high, 
especially  in  the  field  of  “separating  the  project  effects  from  other  effects”  and  “the 
54 UNEP, 2011a, p. 382 quoting the World Bank 
55 UNEP, 2011a, p. 391; Grutter, 2007, p. 11; Banister, 2007, p. 75̈
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determination of leakage and of an acceptable baseline”.56 
4.3 Benefits
Sustainable  transport  solutions  bring  a  range  of  benefits,  which  can  be  categorized  within 
economic, environmental or social dimensions. There is general consensus for upgrading the 
CDM system to account for co-benefits that support sustainable local and national development 
objectives. The tables below summarize such benefits (consolidated from various sources).57
Economic Benefits
• Reduced congestion; saved time and energy 
• Affordability; save money spent on transport by individuals
• Reduced  transport  operation  cost;  save  money  spent  on  transport  and  urban 
infrastructure by society
• Improvement in energy efficiency; reduced dependence on (imported) fossil fuels
• Increased productivity; reduced health costs and absenteeism
• Improved image and competitiveness of a city; attract foreign investments
Table 3: Economic Benefits
Environmental Benefits
• Air Quality; reduction in air pollution
• GHG Emissions; reduction in greenhouse gases
• Increased use of renewable resources
• Reduced use of non-renewable (finite) resources and unsustainable fuels use
• Reduction in land pollution (soil and water); lessen urban sprawl
◦ Wildlife and biodiversity habitat are affected by transport infrastructure58
Table 4: Environmental Benefits
56 Grutter, 2007, p. 15̈
57 UNEP 2011a, p. 390; UNEP 2011b, p. 1; Buhrmann 2011, p. 7-8; Nykvist 2007, p. 10; ̈
CAI, 2008, p. 14; Wright, 2005e, p. 139 
58 UNEP, 2011a, p. 385
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It is consistently suggested to “communicate the benefits of green transport in ways that directly  
relate  to  people’s  lives,  such  as  improved  health,  less  financial  expenditure,  and  reduced  
commuting time and stress”.59 Below is a list of such social benefits.
Social Benefits
• Fitness  and  Health;  reduced  obesity  through  more  exercise,  reduced  respiratory 
diseases, less stressful environment 
• Reduced noise pollution
◦ Noise contributes to sleep disturbance, increased blood pressure and heart attacks60
• Accessibility; so all people can access jobs, markets, services and education 
• Road safety; reduced road accidents
◦ Half of those who die in road accidents worldwide are pedestrians,  cyclists and 
motorcyclists, for whom infrastructure provision is often neglected61
• Liveability and amenity; better quality of life, more attractive and pleasant places to live 
& work, increased living space
• Equity and poverty reduction; greater equality
◦ Current  transport  systems  based  on  the  private  motor  vehicles  are,  by  nature, 
inequitable and widen the mobility divide62
• Social Cohesion; increased community connectedness and local interaction
• Vehicle Safety and Security
Table 5: Social Benefits
4.4 Instruments and measures
Various  types  of  instruments  can  support  the  three  strategies  mentioned  above:  land  and 
transport planning, transport infrastructure and vehicles, regulatory instruments and economic 
incentives, new technology, and finally, information and raising awareness.
Most actors and the European Commission guidelines particularly recommend that measures be 
considered in 'packages' rather than in isolation so as to take into account potential synergies that 
59 UNEP, 2011a, p. 397
60 UNEP, 2011a, p. 383
61 UNEP, 2011a, p. 383
62 UNEP, 2011a, p. 390
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can ensure better value for money. Synergy can be achieved when measures from various types 
of instruments are put together e.g. to encourage modal shift to walking, new pathways can be 
built  (infrastructure),  marketing and maps can be provided (information),  rules  to  safeguard 
pedestrian areas from traffic can be made (regulatory) etc. Selecting packages of measures is 
best  accomplished  when  built  on  discussion  with  key  stakeholders  and  by  considering 
experience from other places with similar policies.63 
4.4.1 Land and Transport Planning  
As illustrated in the theory section (see the 'Contrasting approaches to transport planning' table), 
Banister argues for a fundamental mindset change in transport planning. Good planning on all 
levels (urban, regional, and national) is a prerequisite for sustainable mobility, as land use often 
determines patterns of transport for many years.64 Banister clarifies that “the intention is to build  
sustainable mobility into the patterns of urban form and layouts, which in turn may lead to a  
switch to green modes of transport”.65  
Planning can
1. Enable the implementation and increase the attractiveness of new sustainable transport 
infrastructure, including for public transport, cycling and walking (Shift); 
2. Reduce the need (or distance) to travel by bringing closer together the people and the 
activities that they need to access (Avoid).    
Planning initiatives like high-density dwelling design concepts (compact development, aka the 
Compact  City,  aka  Transit  Oriented  Development,  aka  Liveable  Communities  aka  car-free 
development or car-free living) attempt to review the motorization paradigm and its consequent 
fossil-fuel dependence and suburban spread. Proposed  planning solutions focus on increasing 
densities and removing distances through appropriate mixed-use land-use planning (an already 
inherent advantage of most developing cities),66 encouraging public transport through integrated 
transportation  planning,  setting  city  boundaries,  planning  for  non-motorized  transport  and 
63 Buhrmann, 2011, p. 74̈
64 UNEP, 2011a, p. 396
65 Banister, 2007, p. 75
66 Wright, 2005, p. 23
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walking localities, and limiting parking space.67
The SUTP shows such approach can help developing cities to leap-frog the various stages of 
mobility as experienced in developed countries (even if few developed cities can yet claim to 
truly embrace planning based on quality of life considerations).68 This explains the relevance 
and potential for targeting developing cities (through mechanisms like the CDM) before car-
dependence becomes entrenched, and thus more difficult to revert. 
Overall, the potential for planning to make durable car-free (and thus carbon-free) changes is 
paramount, and as the extensive SUTP report explains, financing a trial car-free initiative is a 
good starting point which requires only modest planning and infrastructure cost (in fact it  is 
often  less  costly  than  the  annual  maintenance  of  a  car-based  roadway).69 To  conclude  on 
planning (and city design), Jan Gehl has produced authoritative literature on the best practices of 
creating an environment that constitutes economically, socially and functionally viable designs. 
Future  international  mechanisms  addressing  sustainable  transportation  should  allow  for 
prioritising such efforts.
4.4.2 Transport Infrastructure 
The basic thinking behind infrastructural solutions is to raise the status of mass transit and non-
motorized transport by providing more attractive vehicles and infrastructure: people will choose 
other forms of transport if the quality is good. Furthermore, to counter the mass transit image 
problem (e.g.  seen as a  second-rate  form of  transport  for those who can’t  afford their  own 
vehicles), it is important to provide a clean, comfortable, safe, fast and frequent service.70 All 
proposed solutions related to infrastructure typically fall within the Shift strategy: to attract users 
out of their car.
Proposed options first include all forms of mass transit (MRT for mass rapid transit, or MRTS 
for mass rapid transit systems): conventional buses and bus rapid transit (BRT) systems, and 
67 For details and references see appendix III.a Land and Transport Planning
68 Wright, 2005, p. 22
69 Wright, 2005, p. 75
70 UNEP, 2011b, p. 53
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rail-based  public  transport  such as  light-rail,  commuter  train,  metro,  elevated  rail  or  cable-
ways.71 Which mode to select as part of a new transport project depends not only on budget, but 
also on carrying capacities required (however noting that the mean of transportation itself is not 
necessarily  the  key  to  carrying  capacities,  rather  the  means  and  efficiency  of  loading  and 
offloading passengers can make the difference):72
Mass transit type Passengers  transported 
(per lane and direction)
Conventional Bus Max 5000 p / h
Light-rail 10000 – 20000 p / h
BRT 10000  –  20000  p  /  h 
(sometimes up to 40000)
Train or metro 50000 – 80000 p / h
One traffic lane (car) 2500 p / h
Table 6: Assorted Transit Options
Secondly, numerous options support the planning and regulatory measures to encourage non-
motorized transportation (such as walking and cycling) and discourage car usage. For cycling, 
infrastructure solutions include bicycle routes and cycling network, cycleways protection (like 
on-road paintings and other traffic measures), secure parking areas and bike-share themes. For 
walking, solutions include sheltered and attractive walkways, overpasses, tunnels and escalators 
as well as street space and furniture which all can help make walking more attractive. Limiting 
car access measures which can support car-free city planning includes a host of speed-reduction 
devices (called traffic-calming devices, such as speed humps).73
As a  conclusion  to  infrastructure  solutions,  it  is  important  that  any  development  across  all 
transport modes is done in a complementary and integrated fashion: it should be possible for 
users to switch modes smoothly, continue their route without disruption (bad examples include a 
bicycle  lane  suddenly  ending,  long  walk  between  two  transit  options,  or  no  possibility  to 
continue by foot), and as explained in the technology section, to be charged one time for the 
complete route. Such integration is unfortunately not a inherent part of CDM projects due to its 
71 UNEP, 2011b, pp. 50-51, Wright, 2005a, pp. 2-3
72 Wright, 2005a, p. 22
73 For details and references see appendix III.b Transport Infrastructure
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focus on a single infrastructure measure per project (such as one BRT line).
4.4.3 Regulatory and Economic Instruments
“The intention is not to prohibit the use of the car, as this would be both difficult to achieve and  
it would be seen as being against notions of freedom and choice. The intention is to design cities  
of such quality and at a suitable scale that people would not need to have a car”.74 
Nevertheless, regulatory and economic instruments play a large role in creating incentives to 
change behaviour and enable change. Regulations and economic charges can restrict the use of 
certain motorized vehicles on roads or in certain areas,  and can also influence the types of 
vehicles used and the standards that they should adhere to (both in terms of vehicle performance 
and road regulations).75 
There is a number of regulatory and economic measures that can help reduce environmental 
externalities  in  transport  and  create  synergy  by  supporting  the  planning  and  infrastructure 
measures mentioned above. They can be grouped under the following headings:76
1. Phasing out carbon and fossil fuel subsidies at all levels
2. Measures to discourage vehicle use, such as car free zones, traffic bans, road pricing and 
congestion charges, parking charges and restrictions, employer parking fees (free parking 
acting as a hidden subsidy), other speed, access or noise restrictions, and finally vehicle 
and fuel taxes 
3. Encouraging  high  occupancy of  vehicles  and switch  to  public  transport  modes  with 
public transport subsidies and road space allocation such as carpool lanes or dedicated 
bus lanes
4. Regulations concerning vehicles and fuels,  such as fuel economy and emission level 
regulations,  fuel  quality  (e.g.  content  in  biofuel  or  banning  of  lead),  and  vehicle 
inspection regimes
Such regulations are typically left  out of CDM projects due to the more private and profit-
74 Banister, 2007, p. 74
75 UNEP, 2011a, p. 397
76 For details and references see appendix III.c Regulatory and Economic Instruments
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oriented approach of the CDM.
4.4.4 New Technology 
Technology instruments can include cleaner fuels or vehicles, information and communications 
technologies (ICT) to substitute conventional transport (e.g. teleworking/ teleconferencing) or 
technologies to enact greener transportation (e.g. GPS systems, Intelligent Transport Systems, 
green logistics etc.). 
However,  the  impact  of  ICT on  transport  is  complex  and  can  bring  mixed  results:  while 
technology has a large substitution potential (e.g. internet shopping, or telecommuting), it also 
brings  more  flexibility  (e.g.  last  minute  holiday  booking)  which  may  increase  transport 
consumption overall (or fewer, longer journeys).77 Even internet shopping which reduces freight 
distances may encourage more numerous long-distance single deliveries.78
But  more  importantly  numerous  technologies  can  assist  in  making  transit  more  efficient, 
integrated, reliable and thus attractive. These solutions include integrated ticketing and public 
transport smart cards, intelligent transport-management systems (to manage passenger loads and 
traffic delays), as well as car-share and car-pool solutions. 
77 Banister, 2007, p. 75
78 Wright, 2005e, p. 4
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Figure 3: Planning Stages
A second set of technologies is expected to improve vehicle and fuel efficiencies of existing 
modes,  such  as  electric  vehicles,  bicycles  and  infrastructure,  fuel  switches,  other  vehicle 
technology and safety improvements as well as low (or lower) carbon vehicles.79
With a strong focus on CO2 emissions reductions, the CDM offers no requirements or guidelines 
in terms of new technology usage for its projects, aside from considerations on fuel switches.
4.4.5 Information and Raising Awareness
Information can increase  peoples’ awareness  of  alternative means of  transport,  leading to  a 
modal shift. Information can also be provided to improve driver behaviour (eco-driving) and 
reduce fuel consumption. Such informational solutions can be as simple as walking maps of the 
city.80 
Overall, it is important to communicate the benefits of sustainable (aka green) transport in ways 
that  directly  relate  to  people’s  lives,81 such  as  improved  health,  less  financial  expenditure, 
reduced commuting time and stress, increased comfort and well-being, or even addressing status 
issues. 
By monitoring, accounting for and communicating the real financial, environmental and social 
implications  of  motorized  transport,  users  may  actively  choose  more  sustainable  mobility 
patterns. How to raise awareness for different target groups as this is is extensively covered in 
the literature (see Raising Public Awareness about Sustainable Transport82 among others), but 
integrating  communication  campaigns  and  involving  stakeholders  is  an  obvious  minimum 
requirement  to  support  any  of  the  above  planning,  infrastructure,  regulatory  or  technology 
measures (this aspect is covered in more depth in the Involving Stakeholders section).  
As  explained  in  the  coming  section,  the  CDM  does  require  stakeholder  involvement  and 
information, but when looking at specific projects, this area is often left largely unaddressed.
79 For details and references see appendix III.d New Technology
80 For details and references see appendix III.e Information and Raising Awareness
81 UNEP, 2011a, p. 397
82 Wright, 2005e
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5.0 The Clean Development Mechanism
5.1 CDM and the Transport Sector
The Clean Development Mechanism (CDM) system has been in operation since 2003, and in 
that time period there have been thousands of applications to have projects registered. Of these, 
6724 applications have been successfully registered, and 1155 are generating Certified Emission 
Reduction points (CER's).83 Within the system there are two major discrepancies; geographic 
distribution, and distribution of project types. The vast majority of projects (81%) are created in 
South-east Asia, namely, China. While location may have no impact on the global reduction of 
greenhouse  gasses  (GHG)  emissions,  it  does  have  a  large  impact  on  which  countries  are 
receiving financial investments into sustainable energy and infrastructure. Of nearly 7000 CDM 
projects, only 178 (2.6%) are taking place on the entire African continent. One of the two key 
goals of the CDM is to encourage sustainable development, and while it is positive that the 
system is giving rise to more green energy projects in China, it  is a problem if none of the 
investments are reaching other countries, where they might be more needed. 
Especially regarding the transport sector in developing countries, it would be beneficial to act 
83 Number of CDM projects per status, CDM Pipeline worksheet, Sept 1st 2011
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Figure 4: Top Countries by issued CERs, CDM Pipeline worksheet  
Sept 1st 2011 (Analysis tab)
pre-emptively to form sustainable transport patterns, something that is difficult to do in cities 
where the existing transport systems are firmly entrenched, and personal car oriented.84
Aside  from  location,  over  60% of  the  existing  CDM  projects  are  in  the  registered  in  the 
renewable energy sector. Projects in the transport sector on the other hand constitute only 0.6%. 
In other words, there are 100 times more projects in the renewable energy sector, than in the 
entire transport sector. In terms of sector specific carbon dioxide (CO2) emissions, this seems 
disproportionate as emissions from the transport sector constitute about 23% of the global CO2 
emissions.85 This is also a number that is  likely to  increase as the populations of developing 
countries become wealthier, and the global population over all increases. 
Inevitably, it is important to understand why there are so few CDM projects in the transport 
sector, and the first step is to examine where the CDM system as it is currently is not compatible 
with the complex nature of the transport sector. Without sufficient documentation of an achieved 
reduction the CDM Executive Board cannot issue any CERs. As of September 1st 2011, only 2 
transport projects have received CERs; 42 remain  active in the pipeline.86 Nevertheless, 
84 Banister, 2007, p. 75
85 UNEP, 2011b, p. xi
86 CDM Pipeline, 2011
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Figure 5: Number (%) of CDM projects in each category, CDM Pipeline  
worksheet Sept 1st 2011
emissions  from the transport  sector  are  likely to  increase in the coming years,  and there is 
consensus among experts that there is a real need for  investments into transport infrastructure, 
policy, and projects.87
5.2 CDM System Creation
The CDM was introduced to the Kyoto Protocol in 2003, and was fully operational by 2006.88 It 
is one of three Protocol mechanisms including Joint Implementation (JI),  Emissions Trading 
(ET) presented in Articles 6 and 17 respectively.89 The introduction of CDM into the Kyoto 
Protocol was originally  the subject of some contention.  The participants from the European 
Union (EU) were proponents for a tax system that would distribute the GHG emissions between 
the participating states. Meanwhile, the United States of America (US) delegation was arguing 
for a market driven system, creating cost-effective mechanisms, as this was seen as having less 
of a  detrimental  effect  on the US market.90 Following pressure from key industries  the EU 
eventually conceded and included the CDM in the Protocol. The final result of these discussions 
is presented in Article 12 of the Kyoto Protocol;
“The  purpose  of  the  clean  development  mechanism  shall  be  to  assist  Parties  not  
included in Annex I in achieving sustainable development and in contributing to the  
ultimate  objective  of  the  Convention,  and to  assist  Parties  included in Annex  I  in  
achieving  compliance  with  their  quantified  emission  limitation  and  reduction  
commitments under Article 3.”91
The CDM is a tool for economically more developed, Annex I countries, to reach their GHG 
reduction goals and commitments as set forth in the Kyoto Protocol. The CDM works on the 
principle that emissions gather in the atmosphere irrespective of national borders, and thus it 
does not matter where emissions are reduced in order to achieve the reduction commitments. 
The CDM is a cost-effective financing mechanism, allowing companies and governments to 
87 Clean Air Institute, 2008, p.13
88 Bashmakov et al., 2001, p. 405
89 Bashmakov et al., 2001, p. 405
90 Foot, 2004, p. 126
91 UN, 1998, p.12
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conduct their GHG emission reduction where the financial investment per. tonne of GHG is the 
lowest possible. 92
Instead of making costly changes to infrastructure, factories, or policy in the Annex I country, 
companies can now invest in sustainable development projects designed to reduce emissions in a 
non-Annex I country, and be financially compensated with Certified Emission Reduction (CER) 
points. These CER's can then either be used and counted towards the reduction commitments, or 
sold on the carbon market, thus proving potentially profitable from an economic point of view. 
Having  an  economic  incentive  for  creating  sustainable  development  may  well  increase  the 
motivation  of  companies  to  get  involved,  and  raise  the  awareness  of  the  importance  of 
sustainable development globally. The real results of the CDM, and the claimed GHG emission 
reduction may well be disputed, but has generally led to a higher international awareness, and 
the  establishment  of  more  companies  dealing  specifically  with  sustainability.93 The  positive 
focus,  and the  linking  with  economic  benefits  may  also  lead  to  an  increased  sustainability 
discourse and awareness  in  the non-Annex I  country.  This might  result  in policies,  or  even 
legislation oriented towards protection and restoration of the environment.
Aside  from  being  presented  as  beneficial  to  the  environment  the  CDM  system  provides 
additional  incentives  for  participating  nations.  The  non-Annex  I  countries  are  recipients  of 
technology and knowledge, and gain increased opportunities for attracting foreign investment.94 
The Annex I countries on the other hand have a more cost-effective way to reach their GHG 
emission  reduction  targets.  Furthermore,  as  the  CDM  system  builds  on  private  companies 
conducting projects in a non-Annex I country, the government of the Annex I countries can fund 
and  invest  into  national  industries.  This  has  the  added  bonus  of  strengthening  the  national 
economy.95
92 Fenhann, Hinostroza, 2011, p. 12
93 Fenhann interview, 23:30
94 Foot, 2004, p. 127
95 Fenhann, Hinostroza, 2011, p. 14
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5.3 CDM project cycle
The CDM system has had a number of difficulties. The process for project application has been 
frequently criticized for being overly bureaucratic, in-transparent, and complicated. There are as 
such no limitations as to  who can apply to  have a  development  project  defined as a CDM 
project, and thus be credited with CER's. However, there are a number of other restrictions and 
- 39 -
Figure 6: CDM Project Cycle
regulations have been formulated, and are presented in a CDM validation manual. The original 
validation manual never actually defined what a CDM project was, leading to great confusion, 
and faulty project proposals.96
In recent years, the United Nations Environment Programme (UNEP) and Risø research centre 
have produced supplementary documents and handbooks to make the entire procedure more 
transparent, and understandable. As the premise with the CDM system is that one can continue 
to generate the equivalent amount of emissions that have been technically reduced through a 
CDM project, it  is essential that the projects are generating real measurable reductions. The 
approval process for a CDM project is therefore quite extensive, involving multiple documents 
and institutions. The many steps leading to the issuance of CER's is known as the project cycle.97 
5.3.1 Project Design Document
The first step of the project process is with project initiators. They therefore have to complete an 
extensive Project Design Document (PDD). This document consists of five sections, and four 
appendices. These are distributed as follows;98 
i. General description of project activity
ii. Application of baseline and monitoring methodology
iii. Duration of the project activity/crediting period
iv. Environmental impacts
v. Stakeholder comments
The PDD is a chance for the project instigator to illustrate how all the CDM requirements have 
been fulfilled, and that the project is economically viable. It includes a baseline and monitoring 
methodology,  accounting for  the  measurements  of  the existing  emissions,  and the predicted 
reductions.99 The establishment of a valid baseline is the cornerstone of creating a viable CDM 
project. A model version of the situation is created based on research which is conducted by the 
96 Foot, 2004, p. 130
97 Fenhann, Hinostroza, 2011, p. 31
98 Fenhann, Hinostroza, 2011, p. 32
99 Foot, 2004, p. 133
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project  initiators,  establishing  the  projected  GHG  emission  growth  at  its  existing  capacity. 
Another model is then created demonstrating how the CDM project will reduce the projected 
GHG emission levels, a calculation which is the basis for the awarding of CER's.100 
In order to develop a valid baseline it is important to have reliable data. This gives rise to two 
specific complications; the reliability and availability of data in a developing country, and the 
capacity available for gathering data in the transport sector.101 It is likely that the host country of 
a CDM project does not have the necessary data to create transport models, or a valid baseline. 
Furthermore, the development of a baseline is made easier when the object of the calculation is 
stationary; i.e. wind turbines, or a coal factory. Calculating the emissions from the transport 
sector  can be very complicated;  the data  is  limited,  or  often  simply non-existent.102 This  is 
elaborated in section 5.8.
Essentially this means that the project initiators have to gather much of the data themselves, and 
conducting such survey and studies can be very expensive. They are described as being “[...]  
proportionally expensive compared to project costs.”103
Inevitably, the reliability of these calculations and the resulting validity of the project becomes 
in  many cases questionable.  The frequency of  the required monitoring (to  ensure accuracy) 
depends on the type of methodology that is being used. In the case of the Bus Rapid Transit 
(BRT)  methodology  (AM0031),104 it  is  necessary  to  conduct  surveys  minimally  every  two 
months.105 
Another  important  section  of  the  PDD  is  the  stakeholder  comments.  A project  initiator  is 
required to consult with the local stakeholders (for example; main stakeholders identified in the 
AM0031 “include the general public, persons living near construction sites of trunk routes and  
100Foot, 2004, p. 133
101Sanchez, 2008, p. 118
102Sanchez, 2008, p. 118
103Sanchez, 2008, p. 118
104Will be elaborated on in the section on CDM Methodology
105UNFCCC, 2011b, p.29
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owners as well  as drivers of existing (baseline) buses.” )106 in order to fully understand the 
potential implications of the project. Should a stakeholder raise issues or problems, the project 
initiator must respond, and indicate how potential issues have been resolved. 
5.4 Eligibil ity
As mentioned, there is no restriction to who can apply to have their project registered as a CDM 
project. However, many proposals are rejected for various reasons, and accepted projects can 
take a long time before starting to generate CER's, if ever. It is important to remember that not 
all projects can be considered eligible for registration as a CDM project. The two main criteria 
for  project  eligibility  are  additionality  and  sustainable  development.  In  addition,  there  is  a 
specific  set  of  limitations,  for  example  projects  proposing  to  generate  CER's  from nuclear 
energy.107
5.4.1 Sustainable Development
Sustainability is a key aspect of doing CDM projects. It is also considered one of the key drivers 
for non-Annex I countries in participating in these projects.108 
Sustainable development is as such not defined under the Kyoto Protocol. This means that it is 
up to the host country of the project to define what their criteria for sustainable development are. 
The idea in doing it this way is that the authorities of the host country know best when it comes 
to determining their own need in this area.109 The idea is then that host countries can make and 
choose the projects that have the largest impact on sustainable development according to their 
definitions. 
5.4.2 CDM indicators for Sustainable Development
The reason in making CDM indicators for Sustainable Development is to provide a tool for the 
106UNFCCC 2011d, p. 63
107Fenhann, Hinostroza, 2011, p. 35
108Fenhann, Hinostroza, 2011, p. 17
109Fenhann, Hinostroza, 2011, p. 17
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project developers as to check whether or not a given CDM project correlates to the national 
goals for Sustainable Development. 110
There are certain requirements for these indicators. A sustainable development indicator should 
be comprehensive in its scope in that it should include the aspects of social, environmental and 
economic aspects of sustainable development. This should, of course, be done in a manor that 
allows  the  decision  maker  to  conclude  to  what  extent  these  criteria  have  been  fulfilled. 
Furthermore,  all  indicators  should  be  measurable  to  an  extent  that  they  can  be  measured 
unambiguously and without excessive use of effort, time and cost.111
5.4.3 Additionality 
As  stated  above,  one  of  the  United  Nations  Framework  Convention  on  Climate  Change 
(UNFCCC) project requirements concerns additionality. As the projects are “expected to result  
in GHG emission reduction, which is additional to any that would occur in the absence of the  
certified project activity, i.e. it should not be included in the baseline.”112 In practice the PDD 
must prove that the proposed emission reductions are actually in addition to what might have 
taken place without the establishment of a CDM project.113 This additionality is primarily proven 
in the PDD baseline, but the process of its determination can be described as follows. 
“1. Identification of alternatives to the project activity
2. Investment analysis to determine that the proposed project activity is either:
    a) not the most economically or financially attractive, or, 
    b) not economically or financially feasible;
3. Barriers analysis; and
4. Common practice analysis ”114
110Fenhann, Hinostroza, 2011, p. 21
111Fenhann, Hinostroza, 2011, p. 21
112Fenhann, Hinostroza, 2011, p. 35
113Sanchez, 2008, p. 117
114Fenhann, Hinostroza, 2011, p. 36
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Beyond just proving that the project will create an additional emission reduction, the project 
initiator has to prove that the project would not have taken place without the CDM. The idea 
being that by registering a project with the CDM the project initiator can gain CER's, which 
makes  the  investment  economically  feasible.  The  concept  of  financial  additionality  is 
demonstrated in the following graph;115
This becomes a problem for projects in the transport sector. Intervening in the transport sector is 
often a large scale activity, and often involves altering city infrastructure, land use patterns, etc. 
This is exemplified by Sergio Sanchez, executive director of the Clean Air Institute (CAI);
“[...] the financial impact of the CDM registration is very limited, and the results of the  
barrier  analysis  are  usually  not  considered  convincing  because  the  carbon credits  
usually  represent  less  than  2%  of  the  infrastructure  investment.  Under  these  
circumstances,  in  most  cases  there  are  difficulties  in  demonstrating  that  a  project  
would not have proceeded without CDM.”116
115 UNEP, 2007, p. 15
116 Sanchez, 2008, p. 118
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Figure 7: Demonstrating Financial Additionality
A project can also be classed as “first of its kind”,117 if the there has been no prior, or at least 
limited, similar project activity in the area. However, as with many things in the CDM, there are  
some internal contradictions, or inconsistencies, which give rise to criticism. For example, the 
recent approval (December 2011) of three projects in South Korea, all of which are aimed at  
constructing  metro's,118 a  problem  in  terms  of  project  additionality.  Another  problem  for 
transport  projects  is  to  prove  to  the  CDM  Executive  Board  (EB)  that  the  project  being 
implemented is in fact being implemented out of climate change considerations.119
5.5 Financing CDM Projects
One of the main challenges when dealing with the CDM is securing financing for projects. This 
is particularly prevalent in the least developed countries as these are less cost-benefit friendly 
due to their poor infrastructure, making it difficult to implement projects.120
All development projects require sufficient financing, and projects in the CDM system are no 
different. The major difference compared to other projects is the added tasks related to the CER 
distribution system and commercialisation. What exactly these tasks constitute will be explained 
later on. This means that CDM projects also encompass a planning phase, a construction phase 
and a operational phase, like any other development project. 121
The reason that CDM projects are still interesting compared to regular projects is related to the 
financial  benefit  there  can  be  in  gaining  these  CER's,  making  it  profitable  despite  the 
bureaucratic process. The main incentive for any company will be to make a profit, therefore the 
distribution  of  projects  is  very  varied  due  to  the  large  differences  in  financial  investments 
compared  to  financial  return.  In  this  regard  transport  projects  struggle  because  of  their 
complexity, exacerbated by the fact that there are so few transport projects of any given type, 
that it is difficult to apply a standard approach.
117 Sanchez, 2008, p. 119
118Fenhann interview (2), 21:30
119Sanchez, 2008, p. 118
120Fenhann, Hinostroza, 2011, p. 79
121Fenhann, Hinostroza, 2011, p. 79
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Overall, the financing aspect contributes to making transport an unattractive sector in the CDM 
system. The sector is by far the least developed in terms of projects, and this is especially true  
when you look how much of the worlds GHG emissions stems from the transport area. 122
5.5.1 Stakeholder involvement in financing
In this section the complexity of the CDM financing process will be illustrated. There is no easy 
way to pinpoint any specific stakeholders in a CDM project, but by going through a simple 
project creation process it is possible to pinpoint some of these, as well as the complexity of the 
CDM. This approach will make it possible to bring up the stakeholders as they appear in the  
project creation. An overview of the complexity of the CDM project stakeholders have been 
included in the Annex of the project.
In any given CDM project there are a certain number of stakeholders involved. It is important to 
realize that who these stakeholders are can differ from project to project, but any given project 
will have a Designated Operational Entity (DOE). The DOE are in charge of formulating how a 
project will be approached, conducted and ensuring that the project is running according to plan, 
and in accordance with the PDD. The DOE can be a consultancy that are hired by an external 
party,  or just do it  out of their  own financial interest.  The DOE is responsible for verifying 
emission reductions prior to the issuance of CER's.123
The second stakeholder is the project host, meaning the host country where the project will be 
conducted. The level of involvement in the CDM project is essentially up to the host; it can be 
either a passive or active participant.  
In  order  to  finance  the  project  there  are  two  ways  to  go.  This  involves  a  new  group  of 
stakeholders, in the form of sponsors. One is by having sponsors that are responsible for paying 
122CDM Pipeline, 2011
123UNEP, 2007, p. 53
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for the project. Usually sponsors have an interest outside the financial gains in doing this. A 
sponsor, for instance, could be a host country or the group of people who would gain from the 
project being realised.
Another approach is to finance a project through debt. This is usually done through a number of 
investors who provide the financial equity of the project. This is the investors role, and as such 
any  investor  will  be  looking  for  the  project  to  succeed  in  order  to  get  a  return  on  their 
investment.  These  investors  can  range  from  anything  between  banks,  private  investors  or 
institutions such as the World Bank (WB).
In all of this it is interesting to note that the people affected by the projects are not considered a 
stakeholder in the financing process. This can be problematic as people can feel left out of the 
process which affects them daily.
Once the project design is complete, the DOE must make the PDD available for comments from 
stakeholders. After this period is complete it is then up to the DOE to show how they used these 
comments in their revision of the PDD.124 Once this aspect has been completed it is then the 
responsibility of the constructor of the project to live up to the budget, in terms of time and 
material. The investors will usually require a contractor to have a track-record that proves their 
ability to meet these demands. This does not necessarily have to be under the CDM as it is just a 
matter of displaying competence. 
When the construction phase is completed the financial responsibility falls back to the DOE to 
maintain  the  project  facilities.  This  means  that  suppliers  for  a  project  of  this  type  usually 
requires a good track-record to ensure reliability and performance standards are up to standard.
There  are  many  stakeholders  involved  in  the  CDM process,  and  their  interlinking  is  quite 
complex. A more detailed graph can be found in the annex, depicting the relationship between 
these stakeholders. 
124Fenhann, Hinostroza, 2011, p. 76
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Worthy of note is that transportation projects related to mass transit are relatively expensive. The 
22 active  projects  require  an  average  investment  of  3389US$ per  tonne  of  CO2 equivalent 
abatement.  All  CDM projects  taken  together  average  487US$/tCO2eq.125 This  illustrates  the 
point that the transport sector is by no means the most cost-effective sector within the CDM.
5.6 CDM Methodology
In this section of the project the role of the CDM methodologies will be explained. The CDM 
uses specific pre-defined methodologies to help guide the project initiators when creating CDM 
projects.126 This  will  be  done  by  giving  a  detailed  account  of  a  single  CDM methodology 
(AM0031) with the purpose of providing an insight into their structure and function. Within the 
transportation sector there are three approved methodologies (five if Energy for Transport is 
included; these last two are classified under Energy Industries, not Transport). It is a problem for 
project initiators wishing to conduct CDM projects in the transport sector that there are very few 
methodologies. It means that they will have to develop their own methodologies, and wait for 
these  to  be  approved.  Developing  such  a  methodology  that  will  capture  the  extensive 
complexities of transport systems is not only time consuming, but also very costly.127
On the chart below, all the current CDM methodologies, approved and not approved, are listed. 
The colour coding next to the name indicates the scale of the CDM projects the methodologies 
deal  with,  and  the  ones  that  have  been  designated  a  number  are  the  approved  ones  (e.g. 
AM0090). As can be seen from this, currently, only large scale CDM project methodology has 
been approved. The one that this section will investigate is the most applied one; AM0031. The 
CDM system file their methodologies through some specific criteria. As seen in the chart below, 
these do not necessarily pertain to CO2 emissions;128
125CDM Pipeline, 2011
126The project initiators may themselves develop a methodology proposal, and submit it for approval.
127Sanchez, 2008, p. 118
128UNFCCC, 2010, p.14 and 16
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5.7 AM0031 – Baseline Methodology for Bus Rapid Transit  
Projects
Simply put the AM0031 methodology is a transportation methodology specifically dealing with 
BRT  systems.  The  baseline  for  the  methodology  is  taken  from  the  original  methodology 
proposal  NM0105-rev  which  was  developed  by  Grütter  consulting129.  This  of  course  being 
particularly interesting as Grütter consulting seem to be, more or less, involved with all aspects 
of CDM transport.
Specifically,  AM0031  deals  with  the  creation  of  new  BRT systems,  but  also  includes  the 
possibility of being applied as an extension or expansion of existing BRT systems. This means 
that in order for AM0031 projects to get approved there must first be set in place a plan to 
replace the old existing system; at least that is the original intent. For this to be possible there are 
several suggestions presented in the AM0031 methodology that could help constitute such a 
change. For instance action could be taken to replace current public transportation capacities 
through  different  market  mechanisms  that  make  them  less  financially  attractive,  and 
subsequently replacing them with the BRT system.130
In order to keep things simple, the methodology proposes that a new BRT system uses the same 
fuel-mix that current systems use if they are using biofuels. This is done in order to make it less 
difficult to compare a new system with the old one, thus making it easier to calculate an actual 
CO2 reduction. 131
There are some restrictions to when this methodology can be applied, for instance, if the BRT is 
meant to replace a rail-based  Mass Rapid Transit System (MRTS) this methodology may not be 
applied.132 Furthermore, since this methodology is created to replace an existing public transport 
system, it may not be applicable if there is no current system to replace. This is because of the  
CDM criteria of creating additionality. If creating a project without replacing an old system was 
129UNFCCC, 2011b, 1
130UNFCCC, 2011b, p. 2
131UNFCCC, 2011b, p. 1
132UNFCCC, 2011b, p. 2
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allowed then it would be tempting for countries that would have created a BRT system anyway, 
to do it through the CDM, thus getting it externally financed.
If project initiators wish to further their project by making a fuel-switch in the current bus-
system they can try to do so by making a revision to the current methodology and submit this to  
the EB for approval.133
5.7.1 Project boundaries and Identification of the Baseline  
Scenario
To make this more clear the methodology presents a figure that describes the boundaries of what 
is to be included in projects using this approach:134 
In order to assure that the CERs credited to a given project under this methodology is not set too 
high, the leakage is measured. This is done by measuring the change on other types of transport 
before  and  after  the  CDM  project  has  been  implemented,  and  generally  assessing  extra 
emissions due to upstream or downstream activities resulting from the project. If any leakage is 
133UNFCCC, 2011b, p. 2
134UNFCCC, 2011b, p. 3
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Figure 8: Thoughts on emission sources in AM0031
discovered it will be subtracted from the CERs the project was supposed to be credited. This 
initial calculation is done by strictly looking at how the BRT saves emissions compared to the 
current system.
In order to calculate this, alternatives to the BRT system are presented. This can be any different 
kind of system, but some of the alternatives could include a rail-system, or even another BRT 
system, done without the restrictions that the CDM also include. Of course for any of this to be 
valid, an assessment of the continuation of the current system is also necessary.135
As for the funding of CDM projects there is a difference on the approach to take here. If these 
projects are financed fully by a private-sector company a cost-benefit analysis approach on the 
project might be the best way to determine its validity to the project initiators, but if the public 
sector plays a role, other issues such as the impact on congestion and health will be of value. 
This is because it is in the financial interest of the public sector to help improve the situation in 
these areas. 136
In order to calculate these reductions two different approaches are taken. The calculations for the 
emissions per passenger are calculated  ex ante.  This means that various factors are taken into 
account,  and  after  these  have  been  applied  the  calculations  will  determine  the  change  in 
emissions  from the  sector  before  the  project  was  created,  compared to  afterwards.  This,  of 
course, means that it requires a certain degree of confidence in the project, as the project will 
have  to  be  created  before  any  accurate  estimate  can  be  given.  On  the  other  hand,  CERs 
generated through the change in passengers using the project will be calculated ex post, and can 
give a fairly accurate estimate to the CER generation a project will make after the project is 
undertaken.137 Any project initiator could of course look at other AM0031 projects to get a rough 
estimate of the CER credits  they could expect by looking at  the credits  other projects  have 
received. 
135UNFCCC, 2011b, p. 4
136UNFCCC, 2011b, p. 4
137UNFCCC, 2011b, p. 5
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In order to meet the requirements set by the the EB the monitoring side of these calculations 
must have no more than a 5% margin of error. In order to be a valid survey the sampling within 
the monitoring scheme must have a random distribution and be representative of the people who 
actually use the BRT system.138 In order to avoid any statistical discrepancy created by seasonal 
variations  monthly  surveys  should  be  conducted.  This  process  should  be  carried  out  by  an 
external organization that specializes in doing surveys in order to remove any doubts about 
falsification of data.139 This has been the source of some criticism from the people working 
inside the system, as this is very costly and has little to no deviance from survey to survey. 140
These surveys can be done in two ways.  The goal is to calculate the baseline emission per 
passenger transported. The two approaches to this are the following:
• Calculating the emissions per kilometre, and passengers per kilometre
138UNFCCC, 2011b, p. 29
139UNFCCC, 2011b, p. 29
140Grütter interview, 00:18:30
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Figure 9: Overview of the distribution of transport methodologies, as inspired by the 
UNFCCC
• Calculating  the  sectoral  fuel  consumption  per  vehicle  category,  and  passengers 
transported.
Which of these approaches is to be used depends on the data available in the given recipient 
country. If possible the first option should be applied though. If the data does not allow for any 
of  these  approaches,  then  they  can  be  combined  with  the  first  example  calculating  certain 
vehicle types, and the second approach others. 141
In order to effectively calculate fuel consumption a conservative approach needs to be taken. It 
is necessary to take a conservative approach in order to live up to the CDM guidelines of not  
over-distributing CERs. There are different ways of doing this, such as using the data from a 
given category of vehicle and a given fuel type. If this is not possible information on the area 
from other sources can be applicable. This is of course only if the data from these sources are 
comparable in vehicle types set in a similar surrounding. 142
5.7.2 Leakage
Leakage  as  defined  by the  CDM includes  a  series  of  upstream and  downstream emissions 
impacts due to the projects, for example:
• Upstream emissions: 
◦ Construction Emissions, due to the construction of, for e.g. dedicated lanes for a BRT 
project
◦ Vehicle Manufacturing and Vehicle Replacement Emissions (aka reduced life-span, 
or scrapping) due to earlier replacement of vehicles than under business as usual and 
energy used to manufacture new vehicles
◦ Life-cycle effect of reduced fuel usage from the project, as the extraction, production 
and transport of fuels also result in GHG emissions (which can be greater if the fuel  
is imported for example)
141UNFCCC, 2011b, p. 6
142UNFCCC, 2011b, p. 30
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• Downstream Emissions:
◦ Change of load factor of the baseline transport system (conventional buses and taxis) 
due to the project i.e. passengers who have moved from other modes of transport to 
the project which influences occupancy rates of the remaining vehicles (mode shift)
◦ Reduced  congestion  in  remaining  roads  provoking  higher  average  vehicle  speed 
(reduced emissions due to reduced stop-and-go and higher average speeds) and a 
Rebound Effect (increased emissions due to increased attractiveness of driving from 
decreased congestion)143
◦ Note  that  induced  demand  (additional  trips  which  would  not  have  taken  place 
without the project) provoked through the project is calculated directly in the project 
emissions and is not part of the leakage
If the total leakage is less than zero, then it is not included in the calculations144145– which shows 
again the CDM strong preference to be 'on the safe side'. That is to say, none of the impacts 
above can count as part of the carbon credit calculations, but they can play against it.
If the load factor changes significantly, more than a 10% reduction, then the leakage factor will 
be calculated. If it does not then this is not deemed necessary to do so. In order to determine  
how large a load factor is a continual monitoring scheme should be created. This load factor will 
then be determined through monitoring points such as the rough estimate of occupancy of buses, 
vehicle types used and usage over different time periods. Determining this load factor includes 
several more points, and some that are undefined that should be done by project initiators.146 
There are different guidelines as to how to specifically determine this load factor based on buses 
or taxis. Most of the thoughts on how to approach this are very detailed in the methodology. An 
example of this can be seen in the graph below where it is outlined specifically how data is 
going to be collected, displayed and stored:147
143UNFCCC, 2006, p. 65
144UNFCCC, 2011b, p. 22 
145UNFCCC, 2011a, p. 14
146UNFCCC, 2011b, p. 36
147UNFCCC, 2011b, p. 39
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When all these aspects are covered, a project initiator should be able to expect an approved 
CDM project. This is, of course, just one example on how a CDM methodology can be built up 
regarding transportation. Using this single methodology as a described example helps give an 
insight into the complexities that are involved in CDM Transport.
5.8 CO 2 Calculations
The transportation sector is deemed notoriously difficult in terms of calculating reductions in 
CO2.  This makes the investment for companies who wish to create projects in the transport 
sector in exchange for carbon credits  quite  uncertain,  risky and difficult.  In this  section we 
present the fundamentals behind such calculations, and the two main approaches adopted by the 
CDM (namely the methodologies AM0031 and ACM0016).
CO2 calculations  in  general  are  difficult  because  one  must  first  decide  where  to  set  the 
boundaries of the system to be measured, geographically, but also time-wise – to account for so-
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Figure 10: Example of issues to be dealt with by monitoring scheme
called upstream and downstream emissions. 
Typically for transportation we focus on 'end-use' analysis, which only considers energy and 
emissions at the point of consumption (which may or may not include modal shifts, induced 
travel  and other  rebound effects  –  what  the CDM roughly calls  'leakage').148 To be entirely 
precise, one should however conduct a full life-cycle analysis i.e. account for emissions and 
energy use resulting from fuel extraction, processing, distribution, vehicle manufacturing  and 
end-use: “Life-cycle analysis models show that typically about 72% of greenhouse gases come  
from tailpipe emissions during vehicle operation, 17-18% come from fuel extraction, processing  
and distribution and 10% arise from vehicle manufacturing”149 (noting that the later figure itself 
is disputed, some studies showing that up to one-third of a vehicle’s lifetime emissions originate 
from the 'upstream' manufacturing process of the vehicle).150
 
Looking  strictly  at  the  'end-use'  analysis  of  transportation  modes,  the  calculations  remain 
complex as many factors can influence the GHG impacts.  We can generally summarize the 
calculation as the product of the following factors, coined the 'ASIF' equation:
“[...] level of travel activity, A, in passenger-km across  modes; the modal structure, S,  
which is a function of mode share and load factor; the fuel intensity, I, of each mode in  
litres per passenger-km; and the carbon content of the fuel used, F, in grams of carbon  
per litre of fuel consumed”151 
(This approach coincidently match the Avoid-Shift-Improve strategies explained earlier; it  can 
also be noted here that most CDM projects such as BRT affect the modal structure S and are  
thus of the 'Shift' type of strategy). 
148UNFCCC, 2011b, p. 3
149Scholl 1996, p. 19 quoting IEA 1993
150Wright, 2011e, p. 4
151Hook, 2010, p. 9
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CO2 in grams = 
A (activity pkm) · S (mode pkm / total pkm) · I (litres fuel / pkm) · F (grams CO2 / litres)
Where A = activity in passenger kilometres (pkm, or passenger-distance, a measure of passenger 
transportation quantity, usually obtained by multiplying the number of individual passenger trips 
by the average travelled distance), and S = mode share (pkm of mode divided by total pkm of all 
modes).
A second and somewhat similar method consists of calculating the product of the Number of 
Vehicles (dependent on mode share and load factor), Distance Travelled (dependent on land-use 
patterns and network design) and Emissions per vehicle-distance travelled (dependent on fuel 
efficiency and carbon content of fuel, equivalent to I and F above respectively).152
More simple approaches are generally used for estimating  CO2 emissions at  municipality or 
national level (e.g. based on how much petrol is sold in a year, or based on the stock of vehicles 
multiplied by an average consumption per year).
In fact, the above are grossly generalizing models which fail to embed the full complexity and 
variations of  CO2 emissions based on actual context. On one hand, one could argue they are 
sufficient estimates: one study concluded the main factor affecting CO2 emissions is the level of 
activity, i.e. the amount of kilometres travelled per individual (where the US is a clear leader);  
152Wright, 2005f, p. 701
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Figure 11: Emissions per Mode Calculation
differences in modal mix  and energy intensity play a much smaller role, while differences in 
fuel mix are almost inconsequential.153 
On the other hand, COWI in its TEMA2010 carbon-calculator tool integrates such factors as the 
types of vehicles (according to EURO standards, for both private vehicles or buses), types of 
engine and fuels (e.g. diesel), engine sizes, speed (a surprisingly important factor to consider as 
exemplified by the graph here),  and even more complex processes such as fuel evaporation 
(which varies during winter and summer) and differences in emissions due to cold start or so-
called 'warm emissions'  (after  first  10km of travel).  It  is  worth noting that  CO2 calculators, 
however  complex,  cannot  account  (yet)  for  driving  behaviour  which  can  be  a  significant 
determinant of fuel consumption154155(to remedy this, calculations can rely on ICT systems based 
on cellular and GPS technology providing real-time estimates of CO2 emissions of all vehicles, 
as already implemented on some BRT systems).
5.8.1 Emission Reduction Calculations
When it comes to calculating the impact of transport projects, complexity increases even more 
as we are faced with the effects of induced demand and modal shift. 
153Scholl, 1996, p. 20
154Bottrill, 2007, p. 3
155Grütter, 2007, p. 26
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Figure 12: Emission functions for CO2 for petrol fuelled 
personal vehicles
Interestingly, the key challenge to estimating reductions for  CO2 emissions is not so much the 
types of vehicles and fuels (which are usually known) or the distances travelled (which can be 
measured or surveyed), but rather to have in hand an accurate transport model which can tell us 
the expected speed of travel for a specific route at a specific time156. Many tools exist for this 
purpose (COWI uses VISUM), but such transport models, though they can provide a level of 
average  annual  daily  traffic  modelling,  do  not  yet  exist  for  most  cities  (particularly  in  the 
developing world) and cannot yet account for many scenarios (e.g. park and ride, or peak traffic 
hours). 
In conclusion, one key challenge in establishing a usable scenario for transport projects is the 
reliability of traffic models: “Transport models have a long history within transport research  
and they are essential for all planning processes. Nevertheless, transport models are based on a  
broad variety of  assumptions and might not meet the level of  accuracy required under the  
CDM”157. CDM methodologies rely extensively on ex ante and ex post data collection through 
surveys to estimate and confirm its emission reduction calculations (please refer to Appendix V 
for more details on these).
5.8.2 Statistical  Accuracy Requirement
About statistical accuracy, the CDM generally requires a 95% confidence level: “Methodologies 
employing  sampling  to  derive  parameters  in  estimating  emissions  reductions  shall  quantify  
these parameter uncertainties at the 95% confidence level”, which essentially means that when 
using sampled data in calculations, one must systematically use the border values of 95% of the 
area  under  the  standard  normal  distribution  curve.  Whether  to  choose  the  lower  or  upper 
boundary depends on the context and one must select the most conservative value e.g. the lower 
boundary for baseline emissions or the upper boundary for indirect project emissions.158 We also 
note that Grütter was particularly dissatisfied with this approach which requires too numerous 
(and expensive) sampling.
156COWI interview
157Witneben, 2008,  p. 103
158UNFCCC, 2011c, p. 106
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5.9 Modal Shift
In this section of the project one of the key challenges identified in making CDM transport 
projects will be introduced; modal shifts. Modal shifts means that one changes from one type of 
transportation to another. This could be any shift from a transportation mode such as private 
vehicle to bus, or from pedestrians to bicycles. In the context of the project the modal shifts have 
a large potential for CO2 reductions, however calculating this accurately is an expensive process, 
and limits the attractiveness of transportation projects under the CDM.159
In  regards  to  the  CDM there  is  only  a  single  methodology  dealing  with  modal  shifts;  the 
Baseline Methodology for Bus Rapid Transit Projects (AM0031).160 Within this methodology 
there are clues as to what some of the issues with modal shifts are, and why they are so difficult 
to deal with. One of the main issues with this methodology regarding modal shifts, is that they 
are not necessarily included in the projects. This is because that the methodology determines 
that  if  no  modal  shift  credits  are  included  in  the  CDM project,  it  need  not  determine  the 
emissions per passenger using personal cars, taxis or motorcycles.161 One of the reasons that a 
modal shift could be excluded from CDM projects is the difficulty in calculating an exact CO2 
reduction from these shifts. It is difficult to calculate how different vehicle types will interact 
with a new public transport mode accurately. 
The  positives  of  modal  shifts  is  that  it  is  actually  possible  to  calculate  a  fairly  accurate 
calculation ex post. This means that modal shifts actually are possible to calculate, it just has to 
be  done after  the  project  has  been in  operation  a  fair  amount  of  time to  give  an  accurate 
calculation  of  the  effects.  This  should be  done after  some 3  to  6  month  so that  the  initial 
excitement period of the commuters has died down, and everyday life has set in.162 What kind of 
costs are associated with this depends on the accuracy requirements for these surveys.
159Grütter Interview, 00:16:25
160Hook et. al. 2010, p.10
161UNFCC 2011b, p. 5
162Grütter Interview, 00:22:00
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The way that this is done within the CDM is by conducting surveys every month, or at least 
once every two months, to determine commuter patterns. In order to gain CDM credits these 
surveys have to be of a certain scale, so that they statistically provide a 95% confidence level. 
However, a 90% confidence level would make a CDM project a lot more attractive. Jürg Grütter, 
of Grütter consulting,  mentioned that  a difference in confidence level  could be a difference 
between around 50 projects that are being done right now, and 500 if the confidence level was 
changed.163 The problem is a difference of view between the UNFCC and Grütter Consulting in 
what is a “Conservative approach”. The CDM has determined that with a 95% confidence level 
there is only a limited possibility for leakages during sample surveys.164 Jürg Grütter however, 
feels that this could be alleviated by just being conservative with the CER's given from a 90% 
accurate survey. This would, if anything, only be a problem for him, as he might actually not be 
getting the credits the project is worth. The reason this is still desirable is because of the vast 
difference in financial investment in a survey on 95% accuracy and one of 90%.165 
5.10 Jevons Paradox
In  this  regard  Jevons  Paradox  plays  a  huge  role.  Basically,  Jevons  Paradox  deals  with  the 
additionality issue that many CDM transport systems struggle with. In regards to creating a 
project using the AM0031 methodology there could be several pitfalls. If the projects are created 
to improve the current public transit system, for instance making dedicated bus lanes, there can 
be a rebound effect on other areas of the transportation sector as well. For example, the goal 
might be to make public transportation more accessible and convenient in order to attract car 
users to make a modal shift to these bus lanes, but there is also an added risk that it will attract 
people from other areas within the transportation mix, that were not intended. These areas could 
include such groups as bicyclists or pedestrians. This makes the CO2 calculations for the CO2 
savings  effect  even more  problematic.  In  the  graph below a  simple  graph illustrating  these 
problems is seen.
163Grütter Interview (first 13 minutes)
164UNFCC, 2005, p. 3
165Grütter Interview, 00:17:15
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It is very hard to make an accurate calculation of how people respond to these transportation 
projects,  and  therefore  predicting  these  modal  shifts  becomes  a  problem in  relation  to  the 
additionality aspect of the CDM. Since the CDM requires 95% accuracy in their calculations166 
this becomes an extremely expensive task due to the amount of work required to reach this 
confidence level.167 
Since these calculations are done ex post, there is a problem determining the validity of a given 
project. If enough people change their normal means of transportation from bicycles or walking 
to buses, these project can not only lose their CO2 saving benefit,  but they can be an added 
burden to the CO2 emissions. In this scenario more effective bus lanes could end up being a 
liability to the CO2  burden of the transportation sector, rather than something beneficial; at least 
in the short term.  
Therefore, even if this modal shift problem is solvable, it might not be financially beneficial to 
do so. Since the CDM is based on private initiatives that are expected to produce a financial 
benefit for the companies carrying them out, there is a certain limit to the time restraints and 
financial investments companies will be willing to undertake in these types of projects without a 
166UNFCC 2005, p. 3
167Grütter, Interview, 00:18:05
- 62 -
Figure 13: Illustration of Jevon's Paradox and Transport
certainty for success or approval.  In all  circumstances,  something as complex as calculating 
modal  shifts   precisely  enough  to  get  CDM credits  is  an  extensive,  and  expensive  task  to 
undertake.
The problem with modal-shifts are largely the same ones that are seen throughout the CDM 
system regarding transportation. The calculating of modal shifts are expensive, time consuming 
and at best only somewhat accurate which makes it an unattractive part of doing transportation 
projects. However, the problems that occur when dealing with transportation are likely to get 
worse unless something is done. Therefore it is a long-term investment, one that is needed if the 
problems are not to escalate.
5.10.1 Promoting Modal Shifts
Even though CO2 calculations are difficult to make accurate in this regard, there are initiatives 
that can be made in order to promote a modal shift. For one, it is clear that the modal shift is not 
only about the public transportation, but also about the facilities surrounding these transportation 
options. This is an aspect that can be forgotten when doing projects regarding transportation, 
where a project might focus on the starting point of the given project to where it ends, but does 
not include connected modalities. 
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Figure 14: The forgotten aspect of transportation projects, as inspired by The Danish 
Ecocouncil
Proper  bike-paths  and  walking-lanes  will  help  make  the  entire  commute  more  pleasant. 
Therefore  a  CDM  project  dealing  with  public  transportation  should  try  to  combine  this 
knowledge with other similar projects that focus on these aspect of the urban transportation mix. 
If the distance from a bus stop or train stop is too far from work people will prefer the personal 
vehicle alternative if the option is available. In Denmark extensive studies have been done on 
the  distance  that  constitutes  a  realistic  walking/biking  distance  from a  public  transportation 
modality. This might be different in developing countries where other aspects, such as safety, 
might play in to how people feel about walking or biking. This is not meant to be the focus of 
the  project,  but  rather  something  to  be  aware  of  for  CDM project  initiators  when  making 
transportation projects.
- 64 -
6.0 Analysis
6.1 The Inherent Failure of the System
In examining the  Clean Development Mechanism (CDM) system, it  becomes clear  that  the 
system is ill-adapted to the transport sector.  Given the general consensus among those who deal, 
and have dealt with the CDM transport sector, that the system is not suitable, it is important to  
discuss whether the system should be made more suitable, whether it can be made more suitable, 
or whether transport should have an entirely different system. According to Article 12 of the 
Kyoto Protocol, the goal of the CDM system is to assist the non-Annex I countries in achieving 
sustainable development,  and to assist Annex I countries in achieving compliance with their 
emission limitation and reduction commitments.168 
There is no doubt that intervening in the transport sector is a cornerstone to creating sustainable 
development. As has been discussed, working towards the creation of sustainable mobility has a 
number  of  positive  effects  on  not  only  the  environment,  but  also  social  and  economic 
development. In fact, as populations continue to grow, and there is a continuing income growth 
in many developing countries, it becomes essential to find alternative modes of transport than 
personal vehicles. Few sectors within the CDM are therefore more relevant for creating real 
changes and ensuring long term sustainable development. 
6.1.1 Taming the Bureaucrats and Facing the Rulebook
Before initiating any projects in the transport sector it is important to understand the immense 
complexity of the sector. Actions and projects conducted in the sector have lasting impacts on 
both society and economy, and can permanently change the land use patterns of a city. Unlike 
CDM projects in the renewable energy sector, it is not simply enough to erect wind turbines in a  
remote area with little stakeholder inclusion. To truly create sustainable mobility, a transport 
project must be a part of an existing and dynamic city, where inevitably there will be many 
168UN, 1998, p. 11
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complications. 
This highlights the first reason that CDM is poorly adapted to the transport sector. The CDM is 
based on a project based system, where a project initiator follows a set methodology, and then 
gains the Certified Emission Reduction (CER) points. However, to create real change in the 
transport sector, it is often not enough to simply establish a project, be it a Bus Rapid Transit 
(BRT) line, or a network of bicycle lanes.169 These projects will not on their own change the way 
people move. To create a truly sustainable mobility system it is necessary to adopt a more sector 
oriented approach. Furthermore,  individual CDM transport projects may be having a limited 
impact on Greenhouse Gas (GHG) emission reductions.170 To sum up, there is a fundamental 
“misfit” between the way the CDM system is designed for projects, and the type of activities 
that need to take place in order to create the desired sustainable mobility.
The projects in the CDM are limited according to the approved methodologies, and while it is 
possible  to  submit  any methodology to the  CDM Executive  Board (CDM EB),  it  can  take 
several years before it is either approved or rejected. For companies interested in investing in 
transport infrastructure, this can be a very costly investment, and one that most small companies 
will be unable to make. Furthermore, as the rules are also very strict for methodology approval, 
it is very difficult to succeed. An entirely project based methodology does not leave room for 
many positive initiatives within the transport  sector,  such as policies on non-subsidised fuel 
prices in the developing country, or for the promotion of non-motorised mobility.171
Another issue is the construction of a baseline. The emissions from the transportation sector do 
not stem from a single source, but rather a larger number of varying sources. These individual 
vehicles have great internal variety, spanning from personal scooter, to bus-system. However, it 
poses  great  challenges  to  the creation of  a  valid  baseline.  It  also poses  great  challenges  in 
predicting emission reductions,  as  mobility  is  not  centrally  governed,  but  dependent  on the 
169Grütter Interview, 00:26:00
170Sanchez, 2008, p. 114
171Barías, et al., 2005, p. vi
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personal choice, of the often millions of citizens of a city.172 Consequently, some elements of the 
modal  shift  are  not included as a viable  emission reduction source in the existing transport 
methodologies. While faced with the same number of restrictions as all other CDM projects, it is 
highly  challenging  for  project  initiators  in  the  transport  sector  to  provide  reliable  data. 
Consequently  the  CDM  methodologies  for  transport  require  extensive  monitoring  and 
verification process.  In the case of the AM0031, it  is  necessary to conduct surveys every 2 
months to prove that the CO2 levels are in fact the equivalent of those reported. The accuracy of 
the reported CO2 reduction is important in order to prevent the wrongful distribution of credits, 
but for the project initiator, constitutes an expense so great that the economic benefit of CER's 
disappears. This was exemplified by the Jürg Grütter;
“In Canada, or the US you must calculate about 10 dollars per sample, that's what it  
costs you to deal with a professional survey company. Now that means you have to do  
one such sample, plus a re-test within a year. That's around 10,000, 12,000 units. So  
that will cost you 120,000 dollars just for the damned survey!”173
It is clear that the complicated monitoring requirements can be a deterrent for project initiators 
in the transport sector. 
Furthermore, the requirement for additionality in a CDM project is also very difficult in the 
transport sector. It is difficult to prove that an investment into a city’s mobility infrastructure 
would not have taken place without the CDM project, especially because it can be difficult to 
prove that an infrastructural investment is being made in order to reduce GHG emissions.174 It is 
clear that co-benefits of transport interventions are not considered when approving a project 
proposal, which is odd, given the CDM requirement for not only reducing CO2 emissions, but 
also for creating sustainable development. Transport interventions, as mentioned previously, and 
as will be elaborated below, fulfil various sustainable development goals, both economically, 
socially, and environmentally. It is also difficult to prove that the project would not have been 
172Barías, et al., 2005, p. vi
173Grütter Interview, 00:16:25
174Sanchez, 2008, p. 118
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conducted without the CER's generated by registration in the CDM system, as the monetary 
return  is  so  low  compared  to  the  investments  being  made.  For  the  Bogotá  phase  II,  the 
investment was between 200 to 500 million dollars, compared with the total CERs of 5 to 32 
million dollars for the first crediting period. So, depending on final project cost, and carbon 
market price, anywhere between 1% to 35%.175 
Thus it is often suggested by experts, that transport projects should fall under the category “first 
of its kind”,176 though this invariably will lead to new complications when calculating a baseline, 
and proving that an emission reduction has taken place. 
Upon examining the CDM system, it becomes clear that it alone is very complicated. To succeed 
in project approval requires intimate knowledge of the system; so much so that a lengthy book 
has been published  by the United Nations Environmental Programme (UNEP), describing the 
many possible pitfalls for project initiators. The aim of the comprehensive regulations may be to 
prevent fraud, or the excessive granting of CER's, but has unfortunate side effects. Many project 
initiators are  deterred by the overwhelming bureaucracy that  is  a prerequisite  for creating a 
project. 
Amid the complicated application, and monitoring process, there is also a neglected issue; the 
role  of  those  managing  the  CDM  system.  The  CDM  executive  board  is  made  up  of 
representatives  from the various  world  regions.  They are  not  selected as  experts  within the 
various sectors that the CDM projects take place in. Their evaluations of the proposed projects  
and methodologies are thus founded entirely on the manuals and guidelines provided by the UN. 
According to Jürg Grütter, this has two major implications; the members of the board are not 
employed only to deal with the specific problems, but are also engaged in other working areas, 
giving them limited time to gain a thorough understanding of the specific, and as mentioned, 
complex  issues  in  the  transport  sector.177 Furthermore,  they  are  not  necessarily  trained  in 
understanding the statistics and other mathematical calculations involved in creating a baseline. 
175UNFCCC, 2006, p. 19 and p. 24
176Sanchez, 2008, p. 119
177Grütter Interview, 00:00:15
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In this case, it makes the system impermeable to change.
In conclusion, there are a number of existing, technical, problems within the CDM system that 
create a difficult environment for establishing successful transport projects. The problems range 
from the inherent complexity of the transport sector, such as difficulties to assess reductions 
from modal shifts, and the comprehensive nature of transport systems, to the design of the CDM 
system, which is  ill-adapted to  the sector.  The existing version of the CDM does not leave 
sufficient room for integration of other mechanisms or policies, does not consider co-benefits of 
transport interventions, and has clear limitations on the types of projects that can be proposed 
given  the  few  available  methodologies.  Given  the  strict  requirements,  the  low  return  on 
investments, and the generally bureaucratic nature of the CDM, it  is clear that CDM is not 
currently a viable or attractive financing mechanism for intervening in the transport sector. This 
is unfortunate, as the projects conducted in the transport sector have the particular ability of 
truly changing existing transport systems 
6.1.2 CO2 calculations and the CDM
Despite that the CDM process puts overwhelming focus on additionality and the proof of CO2 
reductions,  as  covered  in  the  earlier  sections,  accurate  and  usable  CO2 estimates  linked  to 
projects in the transport sector are possible despite the inherent complexity of transport systems. 
Calculations are complicated insofar as they require a lot of data: populations, current modal 
split and passengers for each mode, distances travelled or quantities of fuel consumed, vehicles 
and fuels types and their consumption and energy content, etc. But once these are established, 
defining a baseline emission total (without a project) and projecting the reductions brought by 
the project is fairly straightforward. Complementing the models with a survey before and after 
the project help fine-tune the calculations and improve the carbon calculator tools in general – 
so much so that Grütter rejected the need for bi-monthly follow-up surveys178. It may be argued 
that “attempting to measure emissions reductions at the project level is narrowly focussed and  
prone to measurement errors, and thus not an appropriate approach for the transport sector”179, 
but it is possible that as carbon calculator tools and transport models continue to evolve, carbon 
178Grütter Interview 00:18:50
179Sanchez, 2008, p. 118
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estimates  are  likely  to  become more  accurate,  and smaller  and  smaller  projects  to  become 
possible (the TEMA2010 tool developed by COWI180 is already able to measure individual trips 
on any modes while taking into consideration a wide array of factors for e.g. air temperature). 
What Grütter makes clear is that the tough statistical accuracy requirements of the CDM cannot 
easily and cheaply be applied to the transport sector, and that in fact they are unnecessarily 
conservative. The transport sector CO2 emission calculations should not require the same level 
of precision as other, more simple, CDM projects. 
As mentioned above, the key to enabling more transport projects lies in speeding up the CDM 
project  and methodology approval  process  and carbon calculation  acceptance  to  unlock the 
necessary financing, and to reap all the co-benefits of transport projects, something the current 
CDM is poor at recognising and achieving. As it is, the system is slow, and the approval of 
Project Description Documents (PDD) can take anywhere between one to two years.181
More  fundamentally,  while  the  UNFCCC argues  for  strictly  conservative  estimates,  Grütter 
argues that any public transport project is bound to bring benefits, since the overwhelming trend 
today is for commuters to move away from public transport and into private vehicles: “The 
reality is in all  countries that people are shifting away from public transit,  and not shifting  
towards public transit. So its already an improved situation if you remain at the same mode  
split”,182  exemplified by the 15 percent drop in public transport occupancy in the last three 
decades in Mexico.183 Considering the low elasticity of car users (i.e. the difficulty of getting car 
users out of cars, despite changing situation or rising costs),184 it is particularly crucial to provide 
alternative transit solutions before habits become entrenched: “The more road infrastructure is  
built and the more people own cars the more difficult it becomes to get them back on public  
transit and to achieve high passenger demand corridors185.” 
180COWI is a Danish consulting agency specialising in “Consultancy within Engineering, Environmental Science 
and Economics”. The TEMA2010 was developed for the Danish Ministry of Transport 
181UNFCCC, 2011c, p. 28, Grutter, 2007, p. 8
182Grütter Interview, 00:02:48
183UNFCCC, 2011c, p. 26
184COWI interview
185UNFCCC, 2011c, p. 26
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Seeing  CO2 calculations as a means to an end, rather than an end in itself, is thus part of the 
fundamental  mindset  shift  required  to  enable sustainable transport.  Similarly to  project  cost 
estimates, carbon reduction estimates should be calculated to an order of magnitude that simply 
allows a project to proceed. Exact carbon calculations should not be allowed to become a show-
stopper for transport projects, where the co-benefits are already known to go far beyond carbon 
emission reductions.
Bearing  this  in  mind,  strict  requirements  for  detailed  CO2 calculations  do  put  pressure  on 
countries to put in place the necessary data gathering tools and transport planning processes 
which,  by  themselves,  can  bring  fundamental  changes  to  the  transportation  sector  (as 
exemplified by the Avoid strategies and  corresponding Planning measures explained earlier). 
The recommendation is thus not to do away with carbon calculations, but rather, similarly to 
continuous tracking and estimating of project costs during project implementation, to integrate it 
to the project in a more iterative fashion, with less strict requirements at the onset.
6.2 “Changing” the System
The CDM is intended to function as  a financing mechanism for sustainable mobility projects. 
Something  which  is  clearly  needed  to  create  incentive  for  transport  interventions.  In 
acknowledgement of the current failure of the system to provide this incentive, several proposals 
have been made as to how the system can be changed. This process has been under-way for 
many years, so much so, that the issue of transportation in the CDM was a priority at the COP 
10.186 Likewise, a gathering of stakeholders took place in 2008, where the strategies for transport 
in the CDM were discussed. The Berlin Strategy as it was called can be summarised in two 
points,  a)  to  work  for  reforms  and  new  programmes  to  be  adopted  within  the  existing 
framework, and b) new carbon finance instruments should be developed for post-Kyoto.187 There 
is however little information available on the successful implementation of these suggestions, 
and little to indicate that there has been any direct change within the system as a consequence. 
186Sanchez, 2008, p. 115
187CAI, 2008, pp. 13-20
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6.2.1 Adapting the CDM
The starting point is to examine how the existing system can be modified so that it is better 
suited to the transport sector. Based on the above points it is clear that there are a few concrete  
measures that would improve the CDM system for transport:
1. Broadening the scope of the projects to better reflect the complex nature of transport 
systems
• Allow  for  travel-demand  reduction  and  policy-based  projects  (of  the  'Avoid' 
strategy type of projects, e.g. Compact City or Car-free city designs)
• Allow for sectoral approach and packages of measures which can create synergy 
and  support  each  other  (planning,  infrastructure,  regulatory,  technology  and 
information) 
2. Improving the existing, and developing more methodologies within the sector
3. Simplifying the data collection and monitoring process
• Revise  the  requirements  for  the  CO2 calculations,  and  the  requirements  for 
excessive monitoring
4. Removing the existing barriers such as the strict requirements to additionality, or the 
time-consuming bureaucracy
Many institutions and experts have provided input into how to alter the CDM system so that it  
might  be  made more  suitable  for  the  transport  sector,  however,  it  seems that  there  is  little 
flexibility in the CDM system. One of the major discussions has been on the increased use of 
Program of Activities (PoA), the aim of which “[...] was to broaden the CDM field to replicable  
projects with low and physically spread GHG emission reduction to develop on a project-by-
project basis.”188 The PoA is established by a managing entity, who registers a CDM project, 
allowing multiple projects to be signed, using a single methodology, several, or a combination. 
As the initial project will already have been approved by the CDM EB, project participants will  
188UNEP Risø, 2009, p. 7
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have  increased  security  for  gaining  CER's,  and  thus  a  return  on  their  initial  investment. 
Furthermore, the complex management of the PoA (bureaucracy, monitoring,  distribution of the 
CERs, etc.) is left to the managing entity.189 The transport sector in particular was thought to 
benefit  from the  PoA.  However,  to  date  there  are  no  transport  projects  under  a  PoA,  and 
according to Jürg Grütter the system is not the solution, as the main problem is still the strict 
adherence to the tonnes-for-tonnes approach.190
6.2.2 CDM and flexibility
One of the main criticisms that have been applied to the CDM is the lack of flexibility in the 
system.  This  is  to  be  understood  as  both  within  the  approach  to  projects  as  well  as  the 
willingness to change the system.191 As discussed, transport is a complex sector, and as such a 
lack of flexibility makes it difficult to adapt to different settings and problems that can occur.
The people who work for the EB dealing with the application of these projects are overworked, 
unqualified and do not listen to suggestions, according to Jürg Grütter,192 who is pinpointed as 
one of the major stakeholders within the system. He calls  for a system which has financial 
ability to conduct proper independent assessments instead. This is not just the perception of the 
people working with the system, Jørgen Fenhann of UNEP, also noted that the CDM was a rigid 
system based due to it being based on a tonnes-for-tonnes approach. 193
The difference between Grütter and Fenhann is in the perception of the problem. Jürg Grütter 
thought that the system should be changed to include people that have experience in working 
with  transport,  thus  being  more  capable  of  understanding  the  implications  of  the  statistics, 
enabling a system which he felt should be less strict in its requirement for monitoring and data 
accuracy. Specifically by changing the error boundary from a 95% confidence level to 90%. “If  
you just reduce from 5 to 10 percent error-bound, that means you can shave off about 70% of  
189UNEP, 2009, pp. 10-13
190Grütter Interview, 00:04:00
191Grütter Interview, 00:18:50
192Grütter Interview, 00:35:00
193UNFCCC, 2008, p. 118
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your sample, that's the statistical impact you normally have.”194 Instead you would lower the 
amount of CERs credited by up to 50%, but given the extreme costs associated with the surveys, 
it would still be profitable for the project initiators;“I mean, what people don't understand is, if  
you make a 90/10 instead of a 95/5 and then you take the lower confidence level, you're on the  
safe side.”195 
Fenhann, however, did not think that the rigid system was a bad thing; the CDM system is what 
it is. If projects then have a hard time fitting under these requirements, perhaps they should not 
be in the CDM system. The difference in perceptions on the CDM does have one common area. 
Fenhann concurred that  the CDM system might  not  be applicable for transport,  and would 
welcome a system that could be combined with the CDM in making more transport projects 
possible. However, this system would be in addition to the CDM, something that Grütter also 
mentions as a suggestion into the solutions to fixing the transport sector.
There  are  arguments  to  be made both  for  and against  an  increased  flexibility  in  the  CDM 
system. The overall goal of the CDM is to reduce GHG emissions, and to create sustainable 
development.  It  is  therefore,  as  Fenhann  notes,  important  to  have  a  great  deal  of  security 
regarding the distribution of CERs, as the credits should be equivalent to the real reductions that 
have taken place. Therefore it is difficult to imagine a system where methodologies providing, 
for example, a fixed number of CERs for the introduction of a bicycle lane under a PoA. This 
may indeed facilitate desirable infrastructural projects, and eventually the incentives of project 
initiators, however, given the financial return in the form of CERs, it is important to be critical 
of such suggestions. The CDM system should not be flexible where there is a risk of projects 
not only not reducing GHG emissions, but potentially resulting in a 'double emission', as the 
CER's are bought and eventually used. 
6.2.3 Making a shift into alternative options
Given the criticism directed at the CDM system and its lacking flexibility for the transport sector 
it is important to draw attention to the alternatives. Especially at this time where the Kyoto 
194Grütter Interview, 00:18:06
195Grütter Interview, 00:17:15
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Protocol's initial time period has expired there has been much discussion of the future for CDM. 
One of the major problems with CDM is that it does not deal with the policy and regulation  
aspect of transport planning. This makes difficult to affect change, or even to retain the same 
level  of  passengers  in  the  public  sector  as  income grows in  the  developing countries.  It  is 
understandable  that  it  is  difficult  to  introduce  a  policy  and regulation  oriented  project  in  a 
developing country; it would in fact be both unsustainable and not least, arrogant, to intervene 
with  the  national  government  of  the  developing  country.  Instead  the  UN  has  developed  a 
different program aiming to encourage governments to establish “national (…) programmes  
containing measures  to  mitigate  climate  change(...).”196 Through the  Nationally  Appropriate 
Mitigation  Action  (NAMA) programme,197 governments  will  receive  financial  and technical 
support from the developed country parties instead of carbon credits. The strict rulebook of the 
CDM, is replaced with general guidelines that are still under development under the UNFCCC. 
Examples of how the NAMAs could be the solution for the transport sector are;198
As discussed earlier,  sustainable mobility cannot be achieved with projects  such as the Bus 
196GIZ, 2011
197For a comparison of the differences between the CDM and NAMA system see Appendix VI
198Dalkman, et al., 2010, p. 4
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Figure 15: Overview of possible supported transport NAMAs on national level
Rapid Transit  (BRT) line alone.  Such infrastructural  interventions must be supplemented by 
appropriate  policies  and  regulations  determining  fuel  prices,  car  user-ship,  or  road  pricing; 
“[...] you can put up a great public transport system, if you at the same time have a policy of  
promoting private transport your rider-ship level will be low, and you wont really solve the  
problem.”199 However,  whether  or  not  the  NAMAs will  be  able  to  achieve  this  is  still  an 
unknown as the system is new and as yet, not fully developed. It is nevertheless relevant to 
question its  potential  for success,  as  the NAMA is potentially  even more complex than the 
project approach of CDM,200 and the rate of success for the CDM in transport has been very low. 
Finally, the NAMAs approach does not leave room for private investors, as it is not based on a  
tonnes-for-tonnes approach, and thus provides no financial incentives for investing in changes to 
transport infrastructure.
The consequence is  that  private  investors  and project  initiators  will  withdraw from the UN 
frameworks,  in  pursuit  of  more  flexible  alternatives.  This  could  take  the  form of  national 
markets,  or  simply  professional  independent  institutions  composed and managed by carbon 
experts. According to Jürg Grütter “Simple solutions for transport, they do not exist. […] public  
transit,  I  think,  could  be  a  great  mechanism for  carbon  finance,  if  you  take  it  out  of  the  
UNFCCC, and you say, okay, and shift it over to the VCS.”201 The Verified Carbon Standard 
(VCS)  is  a  non-profit  organisation “used by  projects  around the  world  to  verify  and issue  
carbon  credits  in  voluntary  markets.”202 The  organisation  is  managed  by  specialised  staff, 
managed by a board of climate specialists and stakeholders, and its rules and regulations are 
drafted  in  collaboration  with  experts,  and  then  subjected  to  both  peer  review  and  public 
consultation.203 By comparison, the people managing the UNFCCC are simultaneously required 
to understand (and make decisions about) projects in the transport sector, as well as the inner 
workings of small-scale hydro plants. These people can of course not be expected to be experts  
on  everything,  and the  end result  for  project  initiators  (who are  often  experts  in  the  field) 
seeking to conduct CDM projects in the transport sector, will be highly frustrating. According to 
199Grütter Interview, 00:26:00
200Grütter Interview, 00:04:00
201Grütter Interview, 00:32:45
202VCS, 2011A
203VCS, 2011B
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Jürg Grütter, it is not a problem of the sector itself, “but of the institution involved.”204
6.3 Market or Sustainability
This section will move away from the technical difficulties with the CDM and towards the more 
fundamental problems with the market approach to transport. As has been highlighted in the 
projected there is a flaw within the market approach to transport. The discussion in this regard is 
how the market approach influences the development of the transport sector, and whether it can 
be done differently. 
This has been done by looking at the theory of sustainable mobility, and accessing how the areas 
of this theory fit together with the assessments made on the CDM system. Where the market 
approach fails  is  dealing with the fundamental flaw of viewing transportation as a mobility 
issue. In this sense transportation policy has always been conducted on the perception that more 
mobility was the solution. The answer might however lie elsewhere; in accessibility. This can 
only be achieved by a more clear-cut plan, where cities are designed with several centres in 
order to minimize the travel time for the average commuter. 
In this context,  the CDM in its current form fails.  The CDM is solely based on the market 
approach of doing individual projects from a market perspective, where they are profitable. It 
has been pointed out in previous chapters that there are several flaws in the way that the market 
approach is being carried out, even by its own standards. The argument might still be that the 
CDM could work as a market approach if some of these were rectified, such as the accuracy 
requirements for CO2 calculations. 
Even  if  some  of  these  problems  are  corrected  there  is  still  a  fundamental  problem in  this 
approach. The fact that most of these projects are done to mirror the transport approach done in 
industrialised countries is a flawed approach. This is due to the fact that transportation is still a 
major hurdle in industrialised countries, and an alternative approach could be a solution to avoid 
204Grütter Interview, 00:33:15
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creating some of the same mistakes that have been applied in the industrialised countries. 
6.4 The holistic approach to transport 
Due to its inherent complexity, the transport sector is best addressed holistically: “Promoting 
sustainable transport is a win-win strategy and highly cost-effective means of achieving multiple  
policy goals”.205 Consequently, the gap not covered by the CDM becomes clear. In fact only a 
very small set of measures have been applied within the CDM process. So far, only Bus Rapid 
Transit  (BRT)  systems  (an  infrastructure  measure)  have  succeeded  to  gain  certified  carbon 
accreditation (CER's). In fact, out of 42 transport related projects as of October 2011, 22 are of 
the Shift-Infrastructure type, while the remaining are of the Improve-Technology type (vehicle 
or fuel switching).206 The PDDs of all projects cover in great length the environmental benefit of 
CO2-equivalent reductions, but fail to cover in any depth the associated socio-economic benefits 
inherent to transport projects.
Though spatial development (land-use and other planning measures) is known to be the single 
most  effective tool  to  reduce environmental  impact  (including  CO2 emissions),  by its  sheer 
transport avoidance potential,207 it remains completely excluded from the CDM. The CDM being 
a very focused project-based mechanism with a strict additionality requirement, it does not lend 
itself  easily  to  packages  of  measures,  measures  of  the  Avoid-Planning  type,  or  regulatory 
instruments.  This conclusion is  echoed throughout  the literature,  for e.g.  “The CDM should 
accommodate  travel  demand  reduction  efforts  as  well  as  policy-based  and  sectoral  
approaches”.208 Finally,  since  the  CDM  disproportionately  focuses  on  additionality  –  i.e. 
measurable CO2 reduction – it inherently fails to account for co-benefits that support sustainable 
local and national development objectives.
The fundamental issue is clear, the CDM system in its current form cannot stand alone both as a 
mechanism for creating sustainable mobility, or as a funding mechanism to create incentives for 
205Binsted, 2010, p. 2
206CDM Pipeline
207Banister, 2007, p. 75, and Wittneben 2009, p. 92
208Barias, 2005, p. vi; Binsted, 2010, p. 10; UNEP, 2011a; p. 400 box 8; Witneben, 2005, p. 99
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intervening in the transport sector. The CDM, with its focused project and tonnes-for-tonnes 
approach, is simply not compatible with the theory of sustainable transport, which due to its 
inherent  complexity,  rather  requires  a  holistic  approach  of  mutually  supporting  measures 
coupled with active stakeholder involvement.
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7.0 Conclusion
Why is the CDM system is not optimised for sustainable mobility?
The Clean Development Mechanism (CDM) system was not originally designed according the 
principles for creating sustainable mobility.  It  was designed as a market mechanism for the 
trading of emission quota's, allowing developed countries to meet their reduction requirements 
where it had the least negative impact on their national economy. It was also intended to create 
sustainable development, and to encourage the spread of information and knowledge between 
both  developed  and  developing  countries.  The  fact  that  sustainable  mobility  was  never  an 
original goal is clear, and also to some extent, fair. However, it is becoming increasingly clear 
that the transport sector is having a significant impact on the environment globally, and that a 
majority of its emissions stem from private transportation on roads. It is also clear that most 
transport interventions are oriented not towards sustainability, but towards increased mobility. 
More roads, more cars, more movement, and more economic growth.
There  are  a  multitude of  intervention measures  that  are  directed towards  intervening in  the 
transport sector in favour of creating more sustainable mobility. Such measures fall within the 
three main strategies of  avoid,  shift, or  improve. Of the avoid strategy, planning addresses the 
fabric of cities by promoting access instead of mobility, thus reducing the very need to travel  
through mixed land-use and compact development measures. Infrastructure developments, such 
as mass rapid transit, help reverse the trend of growing private vehicle use globally, and shift to 
less harmful modes of transport. Regulations, technology and informational measures support 
the smooth implementation of the above  and help improve current modes, vehicles, fuels or 
habits.  Naturally,  the  complexity  of  the  transport  sector  is  best  addressed  by  packages  of 
measures that support each other.
There  is  an  obvious  need  for  a  financing  instrument  that  can  create  incentives  for 
environmentally  oriented change in  the transport  sector,  and since the  CDM is  successfully 
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encouraging a  number  of  sustainability  projects  world  wide,  it  seems incongruous that  this 
should not also be the case for transport. Consequently, extensive material has been developed to 
explore the options for expanding the CDM system to be more inclusive in for the transport 
sector. In reality it would likely be more suitable to create a mechanism uniquely designed for 
the transport sector, than to force the transport sector into the framework of the CDM. The core 
of the problem with the CDM is that it is a system that is not compatible with the complex and 
comprehensive  nature  of  transport  systems.  The  strict  requirements  to  additionality  and 
monitoring make transport projects more costly, and involve large, and long term, investment 
risks for project initiators, compared to the return that can be expected. The limited scope and 
arduous acceptance process of the CDM also means that few methodologies are successfully 
approved and implemented, leaving only few options for potential project initiators. Currently 
constituting only 0.6% of the projects generating Certified Emission Reduction (CER) points, 
the  transport  is  clearly  under-represented  in  the  CDM.  Given  the  limited  flexibility  of  the 
system, this is something that  is unlikely to change.
The most critical  issue of the CDM however is the fact that it  does not allow for demand-
reduction and policy-based measures of the avoid strategy. Most transport projects are of the 
infrastructural, mode shift strategy. The CDM was designed to be project, and tonnes-for-tonnes 
based; hence the limited flexibility.  However,  as has been discussed,  the very nature of the 
transport  sector  requires  a  more  holistic  approach,  especially  in  the  form  of  far-reaching 
planning and policy measures. The number of public transit systems created is insignificant if  
public policy and funding caters to those driving personal vehicles, or if the very urban design 
encourages sprawl. 
A new mechanism, the Nationally Appropriate Mitigation Actions (NAMA), has the potential to 
encourage the introduction of new policies on transport. Rather than aiming to replace CDM as 
the  mechanism for  transport,  it  should  be  investigated  how the  two  could  form a  solution 
together, or how the CDM could be made a subset of NAMA, running in parallel for the benefits 
that it can bring, namely financing linked to measurable CO2 reductions. It is possible that the 
ability to conduct a CDM project could be a subset of a NAMA program, or conversely, that a  
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NAMA policy program could be introduced to the CDM through a Programme of Activities. 
While the CDM cannot stand alone as a financing mechanism for interventions for sustainable 
mobility, it should be possible to incorporate the infrastructure projects of CDM as a part of a 
larger framework of policies encouraging sustainable mobility. 
As  mentioned  earlier,  few  sectors  in  the  CDM  have  the  potential  for  creating  such 
comprehensive societal  and environmental  changes,  and thus ensuring long term sustainable 
development. There is an untapped resource in the pursuit of CO2 reductions, and great effort 
should be made into exploring the available options, both within the existing and established 
frameworks, and by rethinking the approach taken to transport.
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8.0 Epilogue
With  the  current  CDM system expiring  at  the  end  of  2012  with  the  Kyoto  Protocols  first 
commitment period there is a natural opportunity to change the system now. The hope is that a  
change to the transport sector could be possible with a new agreement. A change that deals with 
transportation in a sustainable way. For the future it is certainly necessary for transport and the 
global mobility to be a more prominent issue on the international agenda. Citizen of a developed 
or  developing  country,  we  are  all  on  the  move,  and increasingly  our  mobility  is  wrecking 
permanent damage to the environment. 
The  Kyoto  Protocol  has  suffered  a  crack  in  recent  weeks  with  Canada  pulling  out  of  the 
agreement, as well as members deciding to postpone any decision on how to deal with future 
reductions. This is to be decided by 2015, and to be set in effect by 2020. The question is, what 
will this delay mean to global GHG emissions, and the global temperature rise that follows it. 
The continuation of the Kyoto Protocol is a possibility, but with major emitters like Canada 
pulling out, there will undoubtedly be some scepticism from other nations in committing to this.
The question is  when the gravity  of  the situation will  become sufficiently  apparent  for  the 
international community. It is obvious that the voluntary approach has failed, and a system with 
legally  binding  commitments  is  necessary  to  ensure  that  the  mismanagement.  The  greatest 
difficulty is setting a precedence for this, as not many internationally legally binding agreements 
have possibilities of applying repercussions for not adhering to the agreement. 
As all of these issues are being discussed, there seems to be two clear losers in all of this; the 
environment and the future generations that will be left with a depleted, heated, and polluted 
globe. 
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Appendix I  – International Actors and Initiatives
Here are the various international actors and initiatives active in Sustainable Mobility, grouped 
under their corresponding parent organization:
• United Nations Environment Programme (UNEP),  Division of Technology, Industry and 
Economics  (DTIE)  www.unep.org/dtie and  the  Global  Environment  Facility  (GEF) 
www.thegef.org/gef 
◦ UNEP  Risø  Centre  on  Energy,  Climate  and  Sustainable  Development  (URC) 
www.uneprisoe.org
▪ Initiative:  Technology Needs Assessment (TNA) Project tech-action.org  
◦ EMBARQ, The World Resources Institute Centre for Sustainable Transport (WRI) 
Centre for Sustainable Transport www.embarq.org 
▪ Initiative: thecityfix.com 
• European Commission, Mobility & Transport ec.europa.eu/transport/sustainable  
◦ ELTIS, the Urban Mobility Portal www.eltis.org 
▪ Initiative: Sustainable Urban Mobility Plans (SUMP) www.mobilityplans.eu 
• Bridging  the  Gap  Initiative  –  pathways  for  transport  in  the  post  2012  process 
www.transport2012.org
◦ Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ, German Agency for 
Technical  Cooperation)  www.gtz.de/en,  now  the  Deutsche  Gesellschaft  für 
Internationale Zusammenarbeit (GIZ, German Society for International Cooperation) 
www.giz.de/en/ 
▪ Initiative: Sustainable Urban Transport Project www.sutp.org 
◦ Institute for Transportation and Development Policy (ITDP) www.itdp.org 
◦ International Association of Public Transport (UITP) www.uitp.org 
▪ Initiative:  doubling  the  market  share  of  public  transport  worldwide  by  2025 
www.ptx2uitp.org 
▪ Sponsor: UN Habitat for a better urban future www.unhabitat.org 
◦ Independent Transport Research, Consultancy & Testing (TRL) www.trl.co.uk 
◦ Private-sector: Veolia Transport and Transdev www.veoliatransdev.com 
• The World Bank, Transport: go.worldbank.org/0SYYVJWB40   
• World Business Council for Sustainable Development (WBCSD)
◦ Mobility Initiative: www.wbcsd.org/work-program/sector-projects/mobility.aspx 
• International Institute for Sustainable Development www.iisd.org 
- 88 -
Many other national organizations also exist and propose their own set of measures, worthy of 
mention are:
• Clean Air Institute www.cleanairinstitute.org (Portuguese only)
• United Nations Economic and Social Commission for Asia and the Pacific (ESCAP), 
Transport Division www.unescap.org/ttdw 
• China Urban Transport  Centre  and the Urban Transport  Institute,  China Academy of 
Urban Planning and Design www.chinautc.com/en/ 
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Appendix I I  – Sustainable Mobility Planning Process 
Sustainable Urban Mobility Planning process proposed by the European Commission209
209Buhrmann,̈  2011, p. 13
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Appendix  I I I  –  List  of  Mobility  Measures,  per  type  of  
Instrument 
These measures or solutions to address the Sustainable Mobility challenge were collected from 
the various actors and their respective proposals.
Land and Transport Planning
Measure Description Strategy Proponent
Compact City The “compact city”, which accommodates 
increases  in  population  through 
densification  of  the  city  centre,  and  the 
“corridor city”, which is synonymous with 
transit-oriented  development  are  thought 
to  be  the  most  sustainable  spatial 
approaches. The potential for land use and 
urban  planning  to  shape  long term 
transport patterns is higher in developing 
countries,  where cities are  still  emerging 
and have not yet locked themselves into a 
car dominated society
Avoid UNEP 
2011a, 
Wright, 
2005
Set city boundaries Set clear physical boundaries to define the 
outer perimeter of the city
Avoid UNEP 
2011a
Promote  mixed  land 
use
High  density  mixed  land-use 
development.  Rule  of  thumb:  10 percent 
increase  in  density  equates  to  a  five 
percent increase in transit trips 
Avoid UNEP 
2011a, 
UNEP 
2011b, 
Banister 
2008, 
Wright, 
2005
Transit  Oriented 
Development 
(TODs)
Developing  new  land  around  public 
transport  corridors  e.g.  BRT  and  train 
stations,  they  feature  higher  density 
residential complexes and a mix of other 
land uses, for example, shops, workplaces, 
educational  institutions,  health  facilities 
and  other  services,  as  well  as  good 
walking  and  cycling  paths.
(TODs can reduce car use by around fifty 
Avoid UNEP 
2011a, 
UNEP 
2011b
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percent, save money on infrastructure, and 
encourage community interaction)
Development 
Assisted  Transit 
(DAT)
Partnerships between land developers and 
transit  operators  can  provide  difficult-to-
source  finance  for  mixed-land  use 
development  projects  (e.g.  Bus  or  rail 
interchange,  retail  space,  school,  and 
housing).
Avoid UNEP 
2011b
Town  Planning  to 
Promote Walking
Building designs can encourage walking. 
Pedestrians  feel  safer  if  buildings  are 
located  closer  to  the  street,  and  if  each 
street has many homes or businesses with 
street  frontages.  This  brings  more  social 
contact, and building occupants can have 
‘eyes on the street’
Shift UNEP 
2011b
Integrated  public 
transport planning
Mixed-use,  higher-density  urban 
development  well  served  by  public 
transport
Shift UNEP 
2011a, 
UNEP 
2011b, 
SUTP 2005a
Walkable Locality Networks  of  well-designed,  well-
connected walkways that enable people to 
get to their destinations or to public transit 
safely, pleasantly and without delay. Town 
planning  measures  to  maximise  the 
proportion of journeys that are walkable, 
integration  of  walkway  networks  with 
mass transit routes and services, control of 
motorised  traffic  and  non-transport  land 
uses,  separation  of  walkways  from 
motorised  traffic,  enactment  and 
enforcement  of  laws  and  regulations  to 
support these measures
Shift UNEP 
2011b, 
Buhrmann̈  
2011,  SUTP 
2005e
Parking  space 
reductions
Reduce availability of parking and avoid 
massive  parking  lots  that  separate  urban 
areas and the provision of public access
Shift UNEP 
2011b, 
SUTP 2005e
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Coordinator for non-
motorised  transport 
(NMT)  and 
pedestrian travel
In  transport  planning  the  needs  of 
pedestrians  are  often  ignored  because 
there  may  be  quite  separate  planning 
processes  for  different  transport  modes, 
and  in  most  cases  no  one  government 
agency  has  particular  responsibility  for 
pedestrian travel
Shift UNEP 
2011b
Cycling  as  feeder 
mode
Integrated  public  transport  and  cycling 
networks and facilities so that cycling can 
be a feeder mode for public transport, and 
bikes can be carried on public transport
Shift UNEP 
2011b
Smart Grids Planning of smart grids. Improve UNEP 
2011a
Clean electricity Planning  of  de-carbonised  electricity 
sources
Improve UNEP 
2011a
Transport Infrastructure
Measure Description Strategy Proponent
Infrastructure  and 
facilities  for  public 
transport  and  NMT 
on rural roads
Increased  mobility  and  develop  a  multi-
modal  transport  infrastructure  for  those 
without access to private motor vehicles 
Shift UNEP 
2011a
Cycling Network Bicycles  are  a  practical,  zero-carbon 
transport solution the world over. Increase 
bicycle security and provide a network of 
cycling  routes  should  take  people  as 
directly  as  possible  from  their  point  of 
origin to their destination
Shift UNEP 
2011b, 
Buhrmann̈  
2011, SUTP 
2005d
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Bus  Rapid  Transit 
(BRT)
Features of BRT systems include exclusive 
right-of-way  lanes,  rapid  boarding  and 
alighting, free transfers between lines, pre-
board fare collection and fare verification, 
enclosed stations with level boarding, clear 
route maps, real-time information displays, 
automatic  vehicle  location  technology  to 
manage  vehicle  movements,  modal 
integration at stations, effective reform of 
the  existing  institutional  structures  for 
public  transit,  clean  vehicle  technologies 
and excellence in marketing and customer 
service. One dedicated BRT lane can carry 
10-20,000 passengers per hour with some 
carrying over 40,000
Shift UNEP 
2011a, 
Grutter̈  
2007, SUTP 
2005a, 
SUTP 
2005b 
Bus Systems Conventional buses share lanes with other 
traffic, and normally only take a maximum 
of 5,000 passengers per hour on one route. 
They  are  a  critical  part  of  any  city’s 
transport  system  as  they  offer  flexibility 
and linkage to the faster,  higher capacity 
mass transit systems
Shift UNEP 
2011a, 
Wright,  and 
Fjellstrom, 
2005
Rail  based  public 
transport
Train lines, metro, LDR (Light Duty Rail), 
trams  or  cableways.  Train  systems  can 
carry 50,000 (up to 80,000) passengers per 
hour  in  one  direction  on  one  line.  Light 
rail  systems  can  carry  10-20,000  people 
per hour down one corridor (equivalent to 
one  traffic  lane,  which,  can  only  carry 
2,500 car travellers an hour)
Shift UNEP 
2011a, 
UNEP 
2011b, 
Grutter̈  
2007, SUTP 
2005a
Parking Operators Providing  formal  parking  space  and 
replacing informal parking
Shift UNEP 
2011a
Car sharing Shared vehicles service integrated with rail 
and  public  transport  encouraging  less 
private car usage
Shift UNEP 
2011a, 
Buhrmann̈  
2011
Non-motorised 
transport  (NMT) 
services,  Bicycle 
Sharing System
Bicycle  rickshaws,  Bike  stations,  bike 
rentals,  Walking  tours  particularly  when 
coupled with land use patterns that support 
shorter journeys achievable by NMT
Shift UNEP 
2011a
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Taxis  and  para-
transit
Auto-rickshaws  or  Taxi-bus  can  provide 
door-to-door  alternative  to  private  cars 
(depends  on  fuel  type  and  operational 
efficiency)
Shift UNEP 
2011a
Street  Space  and 
Furniture
Improve  the  user  experience  of 
transit/non-motorised  transport  oriented 
cities  and  enhance  a  city’s  liveability  by 
providing  areas  that  can  include  parks, 
squares,  car-free  streets  and  children’s 
playgrounds, and feature trees, lawns and 
other planting, ponds, seats and tables, and 
public artworks
Shift UNEP 
2011a, 
UNEP 
2011b
Sheltered  and 
attractive walkways
Walkways  should  be  sheltered  from  the 
sun and the wind by trees and buildings, 
and pathway materials  should not absorb 
heat, which means they should be lighter 
colours.
Shift UNEP 
2011b
Cycleways 
protection
Cyclists  should  be  protected  at  major 
intersections, preferably with traffic lights 
allow  cyclists  to  take  off  first,  making 
cycleways  crossings  more  noticeable 
through on-road painting, placing cycling 
lanes  between  parked  cars  and  clearly 
separated from the footpath, and avoiding 
isolated, badly-lit or unattractive routes
Shift UNEP 
2011b, 
SUTP 
2005d
Secure parking areas 
for bicycles
Secure  parking  areas  for  bicycles, 
including  at  public  transport  stations. 
Bicycle  theft  and  vandalism  are  major 
disincentives for cycling.
Shift UNEP 
2011b
Bicycle taxis or pedi-
cabs
Small  but  popular,  environmentally 
friendly  way  of  getting  around  if  well-
regulated to ensure safety and avoid over-
supply,  they  can
improve the image of cycling
Shift UNEP 
2011b, 
SUTP 
2005d
Bike share schemes Gaining  popularity  worldwide,  modern 
schemes  require  expensive  infrastructure 
and extensive support but they are not as 
expensive  as  most  urban  road  expansion 
programs  and  do  offer  considerable 
reductions in car  use,  they can act  as an 
extension to the public transport system.
Shift UNEP 
2011b
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Raise  the  status  of 
mass transit
People  will  choose  mass  transit  if  the 
quality  is  good:  attractive,  clean, 
comfortable, safe, fast and frequent service 
is  necessary  against  mass  transit  image 
problem (e.g. seen as a second-rate form 
of  transport  for  those  who  can’t  afford 
their own vehicles)
Shift UNEP 
2011b
Larger  Public 
Transport Units
Changing to a public transport  system to 
using  large  buses  (e.g.,  articulated  buses 
for 160 passengers) instead of micro-buses
Shift Grutter̈  
2007
Encouraging  goods 
delivery
Many  people  avoid  pedestrian  travel 
because  they  have  to  carry  luggage, 
shopping  or  other  goods.  Transporting 
such items is much easier with the use of 
some simple devices – things like trolleys, 
handcarts and cases with wheels.
Shift UNEP 
2011b
Traffic Infrastructure 
Projects
Potentially  include  a  wide  array  of 
different projects such as bridges, tunnels, 
fly-overs,  intelligent  traffic  signals,  toll-
roads, improved road maintenance, traffic 
guidance  systems.  Results  in  less 
congestion  and
thus  a  higher  and more constant  average 
vehicle
speed.
Improve Grutter̈  
2007
Traffic Calming These  devices  include  very  low  speed 
limits, speed humps, speed tables, ‘rumble 
strips’ (which make a noise when vehicles 
go  over  them),  one-way  or  dead-end 
streets, streets that are narrowed and may 
have curves added to the lanes (realigned 
intersections,  chicanes,  neckdowns, 
chokers),  raised  sidewalks,  raised 
intersections,  textured/colored  pavement, 
traffic circle, pedestrian islands and traffic 
cells.  (Any  space  freed  up  by  these 
measures  can  then  be  used  for  trees, 
gardens and seats. There can be frequent 
pedestrian  crossings,  different  paving 
materials to signal that streets are used by 
other modes of transport).
Improve UNEP 
2011b, 
SUTP 
2005e box4, 
SUTP 
2005d
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Regulatory and Economic Instruments
Measure Description Strategy Proponent
Low carbon subsidies National  subsidies  for  low  carbon  transport 
city design and planning.
Avoid UNEP 2011a
Phase  out  carbon 
subsidies
Roads,  fuels  and  sometimes  vehicles  are 
subsidized in many countries. This results in 
unsustainable transport  patterns and is  major 
barrier  to the introduction of green transport 
models
Avoid UNEP 2011a
Discourage  vehicle 
use  and partial  traffic 
bans
Reduced  usage  of  private  cars,  increased 
usage
of public transport or projects favouring bikes
Avoid UNEP 
2011a, 
Grutter 2007̈
Car free zones Traffic restrictions and travel bans to increase 
quality  of life and regeneration of economic 
activity in city centres. Streets or localities can 
be  car-free  continuously,  or  for  parts  of  the 
day or week.
Avoid UNEP 
2011a, 
UNEP 
2011b, 
Buhrmann̈  
2011, 
Banister 
2008
Vehicle taxes New  car  taxes  which  reflect  the  CO2 
emissions per unit of fuel
Shift UNEP 
2011a, 
Scholl 1996
Road  Pricing  / 
Congestion charges
Reducing  urban  traffic
and  reallocating  space  to  public  transport 
through road pricing
Shift UNEP 
2011a, 
Buhrmann̈  
2011, 
Banister 
2008
Parking restrictions Reducing urban traffic and reallocating space 
to  public  transport  through parking controls. 
”There  are  strong  correlations  between 
gasoline  consumption  and  provision  for  the 
automobile  in  terms  of  road  supply  and 
parking” (Kenworthy 1989). 
Shift UNEP 
2011a, 
Buhrmann̈  
2011, 
Banister 
2008
Fixed  percentage  for 
NMT
Allocating  fixed  percentage  of  road 
infrastructure for NMT
Shift UNEP 2011a
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Road  space 
allocations
Shift UNEP 2011a
Public  transport 
subsidies
Shift UNEP 2011a
Environmental 
taxation and subsidies
Public  funding  at  all  levels  (international, 
national  and  local)  is  mobilised  to  
support green transport
Shift UNEP 2011a
Parking Charges Shift UNEP 
2011a, 
Buhrmann̈  
2011
Business Taxes Shift UNEP 2011a
Penalties  and 
enforcement  for 
protecting  pedestrian 
facilities
Regulations  giving  priority  to  pedestrians, 
speeds  on adjacent  roadways,  giving way to 
pedestrians at crossings and intersections, car-
free areas, and prevention of car-parking and 
other obstacles on walkways
Shift UNEP 2011b
Access Restrictions Ensure that access to certain parts of the city 
is restricted to those vehicles that are seen to 
be environmentally cleaner than other vehicles
Shift Banister 
2008
Limited Parking Change  parking  standards  and  ratios  to 
discourage  personal  vehicle  use,  and  to 
require  carparks  to  be  well-designed  and 
concealed  (with  50  to  75  percent  of  typical 
suburban commercial development devoted to 
surface parking, results  in land use densities 
that are too low to support transit services)
Shift UNEP 2011b
Employer  parking 
charges
Changes  in  the  way  parking  provided  by 
employers  is  taxed  could  also  raise  the 
variable cost of using cars
Shift Scholl 1996
Low-interest  micro 
loans  for  bicycle 
purchase
Many  people  cannot  save  to  buy  a  bicycle 
because  they  have  little  or  no  income,  or  a 
significant portion of their income is spent on 
transport. Bicycles that can comfortably carry 
small  loads  and/or  children  can  increase  the 
viability of cycling for trips to take children to 
school  and  do  shopping,  which  are 
predominantly  made  by  women.  These 
bicycles  may however  not  be  affordable  for 
many
Shift UNEP 2011b
- 98 -
Workplace cycling Encouragement  of  workplaces  to  provide 
changing  rooms,  showers  and  lockers  for 
cycling employees
Shift UNEP 2011b
Vehicle  Maintenance 
and  Inspection 
regulation
Annual  vehicle  checks  and  proper  vehicle 
maintenance can reduce emissions and GHG
Improve UNEP 2011a
Fuel taxation Owing  to  the  inelastic  nature  of  transport 
demand, economic signals such as the price of 
fuel  are  often  insufficient  on  their  own  to 
trigger a large shift.  It  is important that fuel 
taxation levels are differentiated to reflect the 
relative carbon contents of various fuels, thus 
raising  the  cost  of  travel  on  all  modes  in 
proportion to the CO2 intensity of each mode.
Improve UNEP 
2011a, 
Scholl 1996
Fuel  economy 
regulation 
Regulating fuel consumption per kilometre of 
travel. 
Improve UNEP 2011a
Vehicle  emission 
levels regulation
Regulating  level  of  tailpipe  emissions. 
Combination with other measures such as fuel 
economy standards, fuel quality standards and 
fuel taxation to further improve effectiveness
Improve UNEP 
2011a, 
Banister 
2008
Encourage  high 
occupancy of vehicles 
regulation
in  e.g.  Germany,  
partial  traffic  bans  in  Mexico,  
speed restrictions.
Improve UNEP 2011a
Measures  on  fuel 
quality
Phasing out of lead,  sulphur etc.  from fuels, 
biofuel  blending  mandates,  reduction  in 
carbon intensity of fuels.
Improve UNEP 2011a
Labelling Labelling  of  the  environmental  performance 
of vehicles
Improve UNEP 2011a
Noise Restrictions Standards can be introduced to reduce levels 
of noise
Improve Banister 
2008
Fiscal incentives Fiscal  incentives  for  cleaner  and  more 
efficient vehicles and cleaner fuels
Improve UNEP 2011a
“Cash for clunkers” “Cash for clunkers” programs (buy-out of old/ 
polluting vehicles) – note: proven to have had 
marginal effects
Improve UNEP 2011a
Speed restrictions Restricting automobile speeds to much lower 
speeds  dramatically  improve  safety  and 
encourage  alternatives  to  private  vehicles 
which  can  compete  more  equally  with  the 
private vehicle
Improve UNEP 
2011a, SUTP 
2005e
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New Technology
Measure Description Strategy Proponent
Teleconferencing 
and teleworking ICT
Telecommunication  technology  and 
services  provide  alternatives  to  physical  
travel,  Teleconferencing  and  teleworking 
by major companies in Europe, US etc.
Avoid UNEP 
2011a
Integrated ticketing It  is  much  easier  for  travellers  to  use  a 
multi-modal  transport  system if  they  can 
buy one ticket that entitles them to travel 
on  different  modes  to  get  to  their 
destination, the key is to allow passengers 
a seamless journey
Shift UNEP 
2011a, 
UNEP 
2011b
Public 
Transportation 
“Smart Cards”
To  track  origin  and  destinations  and trip 
lengths  (this  can  provide  reasonable 
estimates  of  the  GHG  reductions 
associated with projects).
Shift CAI 2011
Car-pooling projects Shift Grutter̈  
2007, 
Buhrmann̈  
2011
Supply  quality 
bicycles  and 
servicing
Durable bikes for everyday use are often 
not  accessible  or  affordable  ,  consider 
setting  up  local  bicycle  assembly  and/or 
manufacturing,  servicing  and  parts 
businesses. Bicycles that can comfortably 
carry  small  loads  and/or  children  can 
increase the viability of cycling for trips to 
take children to  school and do shopping, 
which are predominantly made by women.
Shift UNEP 
2011b
Electric bikes Useful  when there are  heavy loads  to  be 
carried, when riders are not very fit, or for 
hilly terrain
Shift UNEP 
2011b
Intelligent 
Transportation  & 
Traffic  Management 
Optimising  transportation  system 
performance to minimising vehicle delays 
and making public transport attractive, Use 
Improve UNEP 
2011a, 
Buhrmann̈  
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Systems of  Information  technologies  for  traffic 
management (smart infrastructure)
2011
Low  Carbon 
Vehicles
Small,  lightweight  vehicles,  ultra  low 
emission engines, hybrid vehicles, plug-in 
hybrids linked with sustainable generation 
of  electricity  allows  better  energy 
efficiency,  Hybrid  and  Plug-in  hybrid 
electric vehicles, Battery electric vehicles, 
Solar electric vehicles, Fuel cell vehicles, 
Flex-fuel  vehicles,  Alternative  fuel 
technologies  –  Biofuels,  CNG,  LNG, 
LPG1 and hydrogen
Improve UNEP 
2011a, 
Buhrmann̈  
2011
Fuel Switch Currently  this  includes  a  switch  from 
liquid to gaseous fuels (CNG or LPG), the 
usage of biofuels or the usage of electric 
energy.  Second-generation  biofuels, 
conforming  to  international  sustainability 
criteria allow lower CO2 per unit of energy.
Improve UNEP 
2011a, 
Grutter̈  
2007, 
Buhrmann̈  
2011, 
Banister 
2008
Fleet  Vehicle 
Replacement
This  includes  faster  than  “business  as 
usual”  vehicle  replacement  or  acquiring 
low-emission vehicles e.g., hybrids
Improve Grutter̈  
2007
Vehicle  technology 
improvements
Improved  internal  combustion  engines 
(ICEs),  Material  substitution,  Use  of 
composite  materials,  Aerodynamics, 
Retrofitting technologies
Improve UNEP 
2011a, 
Banister 
2008
Vehicle  safety 
technologies
Tyre-pressure monitoring, Adaptive cruise 
control/collision  mitigation,  Emergency 
brake assist/collision mitigation, Silencers 
etc.
Improve UNEP 
2011a
Information and Raising Awareness
Measure Description Strategy Proponent
Public awareness  Increase  awareness  of  the  real  costs  of Avoid UNEP 
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campaigns - costs travel by various modes. 2011a
Changing  attitudes 
towards cycling
Many measures are available (see p44/45 
UNEP  2011b):  encourage  people  to  try 
cycling  out,  individually  or  in  organised 
cycling  events;  educate  about  benefits  to 
health  and  well-being;  have  high-profile 
people and leaders cycle themselves; cite 
experience  of  other  countries  in  which 
people  cycle  in  warm,  cool  or  rainy  or 
even snowy weather, educate motorists to 
respect  cyclists,  get  the  media  on-side, 
show all socio-economic groups cycling to 
work  in  ordinary  clothes  and  on  ‘city 
cycles’ (not sports-bike type)
Shift UNEP 
2011b
Information 
Provision
Information  about  routes,  timetables  and 
costs  of  mass  transit  services,  and  about 
cycling  routes  can  be  provided  by  paper 
timetables,  phone  enquiry  services,  static 
signage and staff at stations or in vehicles, 
as  well  as  realtime  information  through 
digital  signage,  on-line  sites  and  mobile 
phone applications
Shift UNEP 
2011b
Behaviour  Change 
Programs
For eg. TravelSmart program designed to 
reduce private car use encouraging people 
to use other modes of transport,  to make 
shorter  trips,  to  use  the  one  trip  for  a 
number of purposes, and to travel at times 
when roads are less busy
Shift UNEP 
2011b
Walking  School 
Buses  or  Bicycle 
Trains
Providing safe, healthy travel to and from 
school  to  school  children  under  adult 
volunteer supervision
Shift UNEP 
2011b
Public awareness  
campaigns – options 
& time
Increase  awareness  of  alternative  modes, 
information about the actual time required 
for trips by bicycle and alternative modes.
Shift UNEP 
2011a, 
UNEP 
2011b, 
Buhrmann̈  
2011
Walkway Maps Pedestrian  travel  can  also  be  encouraged 
through public information and education 
campaigns.  Maps  of  walkways  can  be 
made available
Shift UNEP 
2011b
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Raise  the  status  of 
cycling
Educate the public and raise the status of 
cycling
Shift UNEP 
2011b
Mobility 
Management
Mobility management and marketing. Improve UNEP 
2011a
Eco-driving Driver  education  and  training  for  eco-
driving  and  speed  control  to  reduce 
emissions per distance driven
Improve UNEP 
2011a, 
Grutter̈  
2007
Improved  Fleet 
Management
Improved  maintenance  practice  of  fleets, 
usage of low emission tyres and oils
Improve Grutter̈  
2007
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Appendix IV Financing CDM – Stakeholders
Diagram of the complicated process of project financing.210
210UNEP, 2007, p. 27
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Appendix V CO2 Calculations in more detail
Note that all formulas below represent totals for a specific year.
AM0031 and ACM0016
The main  two approved methodologies  for  CDM essentially  propose  similar  approaches  to 
calculating  CO2 emissions,  the  main  difference  residing  in  the  project  boundary.  AM0031, 
applied to the famous example of the Bogota BRT TransMilenio (project #672) is a corridor-
focused methodology. The methodology focuses on establishing a baseline and  CO2 reduction 
calculations for the impacted area of the project, defined by “the passenger trips completed on  
the BRT project that is part of the public and private road-based passenger transport sector of  
the city in which the project is realized”211.  ACM0016, applied to the Mexico BRT Edomex 
(project #3869) is a regional, integrated, transportation-land use model which project boundary 
“encompasses the larger urban zone of the city in which the project takes place (...including...) 
origins and destinations of passengers using the project system”212. 
Emission  reductions  equal  baseline  emissions  minus  project  emissions  minus  leakage 
emissions213, and are calculated for every year:
ER = BE − PE − LE
where ER = Emission Reductions (tCO2e),  BE = Baseline Emissions (tCO2e),  PE = Project 
Emissions (tCO2e) LE = Leakage Emissions (tCO2e).
How to calculate BE, PE and LE depends largely on the available data, the requirements from 
the methodology, and what is agreed to be included as part of leakage.
Baseline Emissions
Baseline Emissions (BE) represent the chosen baseline emissions if the project had not occurred, 
per year. In most cases the business-as-usual scenario is chosen, that is the continuation of the 
current system without the project or other alternative mass rapid transit project (the case for 
both the Bogota and Mexico CDM projects214). This estimate is fairly complex and is reviewed 
yearly through surveys. The CDM proposes two (essentially similar) ways, which depends on 
the boundary of the project. In the case of AM0031 projects, we focus only on calculating the 
211UNFCCC, 2011b, p. 3
212UNFCCC, 2011a, p. 4
213Grütter, 2007, p. 19, UNFCCC, 2011a, p. 18, UNFCCC, 2011b, p. 23
214UNFCCC, 2006, p. 16, UNFCCC, 2011c, p. 26
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carbon emissions for passengers using the BRT whom in absence of the project would have used 
alternative modes. In the case of ACM0016, we estimate the complete modal split for the region 
and its related  CO2 emissions in absence of the project. In both cases, the process consists of 
determining other types of vehicle categories (existing buses, metro and other rail based modes, 
passenger cars, taxis, motorcycles, NMT etc), establishing each mode emissions per kilometre, 
estimating  emissions  per  passenger  (in  the  absence  of  the project),  and taking into account 
various factors such as possible technology improvements, policy effects and other predictable 
changes (we can see in the table here how emissions per mode slightly diminish year on year 
based  on  such  assumptions)215.  In  the  case  of  the  Mexico  example,  baseline  emission  per 
passenger transported across all modes is 1427 gCO2e for 2011, which the BRT project aims to 
reduce. The basic calculation then is the sum of all passenger emissions across all modes in a 
business-as-usual scenario:
BE =  ∑ ( TD · EPK ) for each mode if using distances (ACM0016) where BE = Baseline 
Emissions (tCO2e), TD = Trip Distance per surveyed passenger using mode (in pkm), and EPK 
= Emission factor per Passenger-Kilometre (of mode, in gCO2/pkm), or maybe more simply:  
BE = ∑ ( P · EP ) for each mode if using average emissions per year per passenger per mode of 
transport (AM0031), where P = Passengers transported by the project (in year y) that without the 
project activity would have used another mode m, EP = Emissions factor per Passenger (of 
mode m, in grams per passenger).
Note that  ACM0016 makes use of complex rules and expansion factors to estimate the total 
number of passengers in a year based on a 1 week survey216. We will refer to the methodologies 
for the respective calculations of EPK or EP for each mode (which can vary greatly, for EPK see 
Determination of the emission factor per passenger-kilometre217, for EP see Calculate Emissions 
per Passenger per vehicle Category218). 
Project Emissions
Project Emissions (PE) are defined as the direct project emissions – emissions from the project 
itself, all fuel (or electricity) consumed by all trips undertaken by the new project – added to, in 
the case of ACM0016 only,  indirect emissions - emissions caused by “project passengers from 
their trip origin to the entry station of the project and from the exit station of the project to their  
final destination”219:
PE = DPE ( + IPE)* 
where PE = Project Emissions (tCO2e), DPE = Direct Project Emissions (tCO2e), IPE = Indirect 
Project Emissions (tCO2e)* calculated only for ACM0016. 
Direct  Emissions  are  fairly  straightforward  to  calculate,  reusing  one  of  the  two  general 
approaches highlighted in the previous section. If fuel consumption data is available, we simply 
multiply fuel consumption by the CO2 emission factor for the fuel type:
215UNFCCC, 2011c, p. 86 
216UNFCCC, 2011a, Annex 4
217UNFCCC, 2011a, p. 8
218UNFCCC, 2011b, p. 9
219UNFCCC, 2011a, p. 12 and UNFCCC, 2011b, p. 15
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DPE = TC · EF
where DPE = Direct Project Emissions (tCO2e), TC = Total fuel Consumed (of this fuel type) by 
the project (in million litres), EF = fuel Emission Factor (in gCO2e per litre). The formulae can 
be adapted to account for different types of emissions (CO2, CH4, and N2O), for different types 
of fuel (if more than one type of fuel is used by the project), or to calculate the Emission Factor  
based on the net calorific value of a fuel (in Joules per litre) multiplied by the GHG content per  
calorific value (in gCO2e per Joule)220.
If  fuel data is  not available,  Total  fuel  Consumed (TC) can be estimated based on distance 
travelled by the project fleet multiplied by its fuel consumption per distance travelled (using the 
upper  limit  of  the  uncertainty  band at  95% confidence  level  for  a  conservative  estimate  if 
calculations are based on samples):
TC = DD · FC
where TC = Total fuel Consumed by the project transport units (using one fuel type, in litres), 
DD = Distance Driven by the project transport units (consuming this type of fuel, in km), FC = 
specific Fuel Consumption of vehicle (vehicle category using this fuel, in litres per km). The 
formula can be adapted to account for various types of transport units and fuels, or to use a 
sample (which must be transport units running on project routes,  or comparable technology, 
vintage and size). 
Leakage Emissions
Leakage  Emissions  (LE)  are  the  most  interesting,  though  complicated  and  speculative,  to 
calculate. Their calculations depend basically on elements calculated  ex-ante project based on 
pre-established  data  and  fixed  parameters  (derived  from  planning/modelling  sources, 
international literature and periodic surveys221) and on measurements during project execution. 
Both methodologies focus more on downstream emissions, specifically mode shift away from 
conventional  buses  and taxis (change in  load factors)  and impacts  on congestion.  Upstream 
emissions (from vehicle manufacturing and fuel  production) are not always considered (though 
they are included in the Bogota project):
LE = LB + LT  + RC + RE + UE* 
where LB = Leakage emissions from change of load factor in Buses (tCO2e), LT = Leakage 
emissions from change of load factor in Taxis (tCO2e), RC = leakage emissions from Reduced 
Congestion and increased speeds (tCO2e), RE = leakage emissions from Rebound Effect (or 
induced road traffic, in tCO2e), and where 
UE  =  Upstream  Emissions  (which  is  not  always  accounted  for)  =   CE  +  VE  +  FE
where CE = project Construction Emissions (tCO2e), VE = Vehicle manufacturing and early 
retirement Emissions (tCO2e), and FE = Fuel production Emissions (tCO2e).
Using load factor changes as an example, they are quite straightforward to calculate if the right 
data is available, for eg. occupancy rates before and after the project, number of buses or taxis, 
220UNFCCC, 2011b, p. 15
221UNFCCC, 2006, Annex4
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distances and related emissions factors per mode:
LB (or LT) = N · AD · EK · ( 1- OR / BOR)
where LB (or LT) = Leakage emissions from change of load factor in given vehicle (buses or 
taxis,  in tCO2e), N = number of vehicles, AD = Average annual distance driven (km/vehicle), 
EK = Emission factor per kilometre for the vehicle (gCO2/km), OR = Average occupancy rate of 
vehicles in the year (passengers), BOR = Average occupancy rate of vehicles prior project start 
(passengers).
Other leakages are equally complicated but also straightforward as long as good quality data can 
be obtained or surveyed, we will refer to AM0031 and ACM0016 for their demonstration (RC 
see Determination of emissions due to change of vehicle speeds222, RE see Determination of 
emissions due to induced traffic/rebound effect223 and Assess the rebound impact of additional 
road space224, CE see Upstream Construction Emission225, VE see partly Upstream Emissions 
Due  to  Early  Retirement  (Scrapping)226,  and  for  FE  see  Upstream  Emissions  from  Fuel 
Saved227).
222UNFCCC, 2011b, p. 20 and UNFCCC, 2011a, p. 17
223UNFCCC, 2011a, p. 16
224UNFCCC, 2011b, p. 19
225UNFCCC, 2006, Annex 3.2
226UNFCCC, 2006, Annex 3.3
227UNFCCC, 2006, Annex 3.4
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Appendix VI – CDM vs NAMA Comparison 228 
228GIZ, 2011, p.1
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